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1 Getting started

1.1 System requirements

NET Framework 4 needs to be installed on a computer to provide the optimal functioning of
this application — you can download it from the Microsoft website:

http://www.microsoft.com/downloads/details.aspx?displaylang=en&FamilylD=0a391abd-
25c1-4fc0-919f-b21f31ab88b7

In case of a missing .NET Framework 4 the installation is not launched.

1.2 Installation
Administrator rights are required for an adequate installation.
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2 Terminology

IDEA RCS is a software for the calculation of reinforced concrete section checks according
to EN 1992-1-1 and 1992-2 with or without a national application document and for the
calculation of reinforced concrete section checks according to SIA 262:2003.

It is a standalone application used in addition to a standard static analysis.
IDEA RCS can be used in two modes:

e As astandalone application in addition to a standard static analysis. Cross-sections,
reinforcement and load effects have to be entered by user.

e Asamodule linked to superior application. Cross-sections and load effects or
prestressing reinforcement are generated from superior application. In this mode not all
functionality may be available as in standalone application. Data for standalone IDEA
RCS application can be exported from IDEA RCS running as a module.

Program can perform checks for:

- Concrete member sections with longitudinal, torsional and shear reinforcement for
Ultimate limit state Design (ULS) and Serviceability Limit State Design (SLS)
with an optional function to calculate the long or short term stiffness of (cracked)
cross-section for deflection verification. Moreover, a detailed response check for
user defined internal forces is available as well as a possibility to analyze the
interaction of all internal forces including shear and torsional forces. A set of
practical cross-section like T-, L-, Rectangular, Circular or O-shaped cross-section
can be used as well as a free form cross-section (so called ‘general cross-section’)

- Concrete slab sections in a defined point for one-way, two-way slabs, walls or
deep beams for Ultimate limit state Design (ULS) and Serviceability Limit State
Design (SLS). Moreover, a detailing response check and check of the crack width
is available.

- Prestressing can be applied into cross-sections of beams either using pre-tensioned
tendons or using post-tensioned tendons.

2.1 Section

The application works with individual sections. The section is defined with relation to specific
member data and reinforcement data (configurations).

One or more sets of loads effects (loads extremes) are assigned to each section.

One IDEA RCS project can contain multiple sections with multiple members, reinforcement
configurations and load effects.

The application works for types of sections

e 1D member sections. For a 1D member section only the member data and the load
effects of 1D members can be specified. Cross-sections can be reinforced with
reinforcement or tendons. Tendons are taken into account as reinforcement — effects of
prestressing are not taken into account.

e 2D member sections. For a 2D member section only the member data and load
effects of 2D members can be specified.

e 1D staged member sections. For a 1D staged member section data and staged load
effects of 1D member can be specified. Cross-sections can be reinforced with
reinforcement or tendons. Effects of prestressing in tendons are taken into account.

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com



User guide IDEA RCS 12

2.2 Loads extreme

Loads extreme is a set of combinations of internal forces, specifically one combination for
Ultimate Limit States and three for Serviceability Limit States (Characteristic, Frequent,
Quasi-permanent).

More loads extremes can be assigned to one section. When check of single section is
performed, reinforced section is checked only for current loads extreme. When summary
check of all sections is performed, each section is checked for all loads extremes assigned to
section.

2.3 Design Member

The design member data defines the information about the whole element (type, exposure
class, creep coefficient, etc.) for which a specified section is being checked. User defined
design member data can be assigned to multiple sections. Any change in the design member
data is reflected in all related sections, which are assigned to the design member, for which
data is edited.

2.4 Reinforced section

The reinforced section defines the information about reinforcement configuration: section
geometry, longitudinal reinforcement, shear reinforcement, applied cover(s) and
reinforcement materials. User defined Reinforced section configuration can be assigned to
multiple sections. Any change in the Reinforced section data is reflected in all sections with
the assigned Reinforced section data.
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3 User interface
The user interface consists of the following parts:.

e Navigator — set of commands logically ordered, starting first from the input, through
the check options to output and reporting.

¢ Ribbon groups — shows commands related to the current navigator command.

e Main window — shows the image, diagram or text dialog related to the current
navigator command.

e Data window — shows the info related to the current navigator command, or the
selected object in the Main window, with different tables or properties.

e Information window- actual information related to project are shown for quick user
reference

IDEA StatiCa RCS - PCSZ.rcs (PCS2.rcs)

File Home View
ST o - e
: > - rpreanen 5 p o :
Seffings  Code and calculation | 20 | 30 30 Diagram |Rolated| Results | = _ | pr— - endon ross-section| Type of
- sstings + forces css fside e - esutt
View iew setting Strain Stress Results label S S
Navigator Main 3 X [info
Curren it Section E \:I na Project Data a
s1 - - - Project: - nezadang —
Main window BoIMPY | ~rezscine -
Current Extreme E \:I National Annex E
c1-£1 - 23ign Verking Life: S0 years
G \:I urrent section and extreme R
Project Data 2
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Reinforced o z
|
Design ¥  Lo— -
- i
was| Navigator |~ x - i —
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Serviceabilty Limt States g - Status
Stress Lnsaton y Information ©
8 (]
- 8
g = - o
g 5 window o
- = (]
3 Crack Width o
Detailing 2500 [x]
Report ¥ Current extreme forces E
Data
Int cti - uLs Char Freq Quasi
nteraction D t d ~ N [kN] -30487 -3048,7 -3048, 48,
Results presented for ion : ULS a‘ a WI n OW ”S [mml 32~1 ¢ 47718 ST 2.2
dz(m] B10  B1.
Nes | Mesy | Mew | Ves | Tea | ValueVeT | Value VeT+M | Value — T
[iN] [kNm] | [kNm] | [kN] | [kNm] %] [%] %] vz 1800
30487 | 32778 | 610 1800 200 445 1000 | 1000 | 1000 | OK TN 200
Interaction check of shear and torsion (concrete)
Vmae | Tnee | Vmaes | Tmawe | EQ.631 | EQ.628 | Value | Lmit | o
kN [kNm] [kN] [kNm] %] %] [%] [36] v
== 3492 452 | 20311 2126 953 183 183 | 100.0 | OK
Calculation durstion: O min, 0's, 285 ms

3.1 Control of view in the Main window

The view in 2D window can be set by mouse or by tool in the left upper corner of the
window.

L)
® %

- zoom all. Click this button to fit the whole structure to the 2D window.

To set the required view using keyboard and mouse following combinations can be used:

e Click and hold mid mouse button — moving the mouse pans the view.
¢ Roll with mid mouse button — moving the mouse increases/decreases the view.
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e Push CTRL+SHIFT and hold mid mouse button — moving the mouse defines the

window for zoom.

Click on right mouse button over 2D window shows context menu with following commands:

e Zoom all — zoom to show the whole current structure in the 2D window.

e Print — start printing of the current content of 2D window on selected printer.

e To bitmap — start export of the current content of 2D window to the raster graphics
file (PNG, GIF, BMP, JPEG, TIFF).

e Toclipboard — copy of the current content of 2D window to the Windows clipboard.

e To DXF - start export of the current content of 2D window to the 2D DXF file.

3.1.1 DXF export settings

Dxf export settings
¥ Scale

1 ¢ 10

Cutput units :

Millimeters >

Layers :

By entity color =

. Fill regicns

¥ Dimensions

3.2 Table editor

Following export parameters can be set in the Save as dialog
when exporting the view to the 2D file:

e Scale — if the option is selected, the scale ratio used to
create the drawing in exported DXF can be set.

e Output units — select units of the drawing in the
exported DXF file.

e Layers —select the mode of layers generation. Layers can
be generated according to the line type, the line thickness, the
entity type or the entity color.

o Fill regions — switch on/off export of filled regions
(otherwise only outlines are exported).

e Dimensions — switch on/off export of dimension lines.

Some input data (vertexes of general cross-sections, values of internal forces etc.) can be

entered using table editor.

Copy to clipboard and paste from clipboard can be used to enter the value to single cell or to
fill the range of cells (using shortcuts CTRL-C (CTRL-INS) and CTRL-V (SHIFT-INS).

e Cells (ranges) can be pasted to the table

¥ [mm] Z [mrm] &
1 750 =37 from the Microsoft Excel table
= — - e When pasting the data to the table the
2 -750 357 . N
] 10| 2971 data are inserted to the current position in the
— — table.
': =0 REd o If the number of columns in the
: 223 743 clipboard is greater than the number of
6 223 | 963 columns in the target table, the redundant
7 223 -965 | columns are ignored.
8 225 | -743 | e If the number of rows in the clipboard
9 110 -713 is greater than one, the rows following the
10 | 110 207 current row in the target table are overwritten.
11 750 357 If the number of inserted rows is greater than
12 750 | 537/ the number of rows in the target table, the
. required number of new rows is inserted to the

target table
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e If arange is selected in the target table and the clipboard contains only value of one
cell, all cells in the selected range are filled with the same value when pasting from the
clipboard.

e To add a new row to the table click cell * in the indexes column or use the keyboard
shortcut CTRL + ENTER (the last row of the table must be set as current row)

Following keyboard shortcuts can be used when working with the table editor:

e CTRL ++ -insert arow before the current row.

e CTRL +ENTER - append a row to the current row.

CTRL + - delete the current row.

CTRL + A- select the whole table

CTRL + C (CTRL + INS) — copy the selected cells to the clipboard.

CTRL + V (SHIFT + INS) — paste the clipboard content to the table

TAB — change the current cell by moving forwards through the cells

SHIFT + TAB — change the current cell by moving backwards through the cells
<, >, A, V - change the current cell by moving left, right, up, down

F2 — switch to edit mode of the cell and place the cursor to the end of the current cell.
Move to the other cell to finish the edit mode with preserving the changes or push
ESC to discard the changes.

e ESC - close the edit mode discarding the changes.
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4 Starting new project

If IDEA RCS is started from superior application, creating a new project is not
available.

A short-cut has been placed on the desktop automatically during the installation. Double click

the short-cut to launch the program. The user can Create a new project or Open an existing
project from the list of recently opened projects.

Project

Create a new Project

| Open an existing project..

Recent Projects

Click Create new project to display the dialog for definition of the initial project parameters
and initial member type.
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Project Mame Project Na.

| --- Mot Defined --- |

Project Description

Author Cate

| --- Bot Defined --- | 2. Eervence 2015

| Mational Code

Code NA,

||
EN EN

O 1992-3
O Fatigue

Design Working Life
|30 years =
Default Exposure Classes
Ol Ne corrosion 0) Carbonation Chlorides

|XC3 (XD =
(O Chlorides from sea O Freeze/Thaw Attack O Chemical Attack
[xst ] [xe ] peat -]
Default Concrete Class Default Reinfarcement Steel Grade
lCEGBT = lB S00B 54
Default Prestressing Steel Grade
l'1"'|86135'."-15.? =

Section type of first input section

s A

Member type of first input section

o fof s

Create in-plane loaded slab, this member takes all force compenents inte account,
detailing rules are applied as for slabs

After defining the required default values, choosing the proper member type and clicking OK,
a new project with the proper member and section is created. The selected section is set as
current section — see list Current section in Navigator.
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4.1 Project data and default values setting

To change project data and choose default materials click Project data in ribbon group
Settings. Dialog Project data appears with project details and table National code. Project
identification data are available in the header.

Praject Mame Project Mo.

| --- Not Defined ---

Author Cate
| --- Not Defined - 2. Gervence 2015

Project Description

Mational Code

Cade MNA

||
EN EM

O 1992-3
O Fatigue

Design Working Life
|50 years * |

Default Exposure Classes
O] Mo corrosion ¥0) Carbonation Chlorides

|KC3 ¥ |XD1 =
O] Chicrides from sea Of Freeze/Thaw Attack  [0] Chemical Attack
[xs1 |[+] [xF1 | ~] [xa1 M
Default Concrete Class Default Reinforcement Steel Grade
|C30/37 = |B 500B =
Default Prestressing Steel Grade .
[¥186057-15.7 -

k i

——

e Code — click to set current code to EC-EN or to load user defined settings of code
parameters.

e NA —click to load one of available National Annex parameter sets.

e EN 1992-2 —switch on/off option to check a cross-section according to code
EN 1992-2. If EN 1992-2 is selected, data for flexural slenderness check cannot be
entered and flexural slenderness check cannot be performed.

e EN 1992-3 — switch on/off check of cross-sections according to EN 1992-3 Liquid
retaining and containment structures.

e Fatigue — switch on/off the availability to input fatigue load combinations and to
perform the fatigue check.
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e Annex NN - switch on/off the fatigue check according to the Annex NN. This option
is available only if the national code EN 1992-2 is selected.

e Design working life — (list-box) setting for value of the Design working life.

e Exposure classes — (check-boxes) setting for new members. The Exposure class
influences the available materials of concrete and reinforcement

e Default concrete class — (list-box) the default concrete grade from the displayed list is
assigned to newly input reinforced sections.

e Default reinforcement steel grade — (list-box) the default reinforcement grade from
the displayed list is assigned to newly entered reinforcement bars and stirrups

e Default prestressing steel grade — (list-box) the default prestressing reinforcement
grade from the displayed list is assigned to newly input prestressing tendons.
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5 Working with sections

Click navigator command Project data > Sections to open the dialog with all defined

sections in the current project

In the Main dialog window, sections are arranged as they are created (minimally one section

is always available).

The list of loads extremes assigned to the current section is displayed in Data window.

Section Name

z 32 R

Section Type

Staged

ginforced

Design Member
M1

Mz

-

-

Beam

Slab

Member Type

Reinforced Cross-Section

R1

RZ

-

-

Extreme Nams

Time [d]

Valus

Result Status

1 31-E1 18250,0 250,0

28,0 0,0 Q

In the Main dialog window it is possible to rename a section in the column Section name. In
the columns Design Member and Reinforced Cross-section the appropriate design member
data or reinforced cross-section from lists of available member data/reinforced cross-sections
in project can be assigned.

If the section is already calculated, the maximum unity check value from all possible checks
for all loads extremes is displayed in column Value. In the column Status the actual check

status (OK/NOT OK) is displayed.

Name of loads extreme can be changed in column Extreme Name in Data window. Age of
concrete is displayed in column Age. For each loads extreme maximal value from all checks
and corresponding status are displayed in columns Value and Result status.

Value of age can be edited only for loads extreme, which is assigned to prestressed sections.
The value of age describes position on time axis, in which check is performed.

Ribbon groups Import, Set, Section, Extreme, Design member, Reinforced section,
Calculation, Report and Print are available.
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5.1 Ribbon group Set

If IDEA RCS is started from superior application, this ribbon group is not available.

o

T B e & , S — Click Set to display menu with
[ === = = = .
| ﬁ:ﬂ_l{I | . g e (i | i commands for fast input of new

Set New 1D  New 1D New Copy Delete = New section with new reinforced section,
v FiElliresil g sl L new member data and new loads
| Mew set of Section, Design Member and Cross-section extreme.
T Beam e Beam — adds a new 1D-
f Compression Member member section with type Beam
® Oneway slab with a new reinforced section

e Compression member —
_ adds a new 1D-member section with
P Shel-Wal type Compression member with a
~  Slab new reinforced section.
e One-way slab - adds new

_ 1D-member section with member

# DeepBeam i
i type One*way slab with a new

reinforced section.

e Shell-Slab - adds a new 2D-member section with member type Shell-slab
(combination of membrane and bending forces, detailing rules according slabs) with a
new reinforced section.

e Shell-Wall - adds a new 2D-member section with member type Shell-wall
(combination of membrane and bending forces, detailing rules according walls) with a
new reinforced section

e Slab - adds a new 2D-member section with member type Slab (bending forces) with a
new reinforced section.

e Wall - adds a new 2D-member section with member type Wall (membrane forces)
with a new reinforced section.

e Deep beam - adds a new 2D-member section with member type Deep beam
(membrane forces) with a new reinforced section.

=  Shell - Slab

111

L Wall
¥

5.2 Ribbon group Import
If IDEA RCS is started from superior application, this ribbon group is not available.

g Click XML to start import of sections, reinforced cross-sections and loads extremes
= from XML file, which was exported from program SCIA Engineer— see Errore.
XL L'origine riferimento non é stata trovata. Errore. L'origine riferimento non e

stata trovata..
Impor....

If XML file contains result tables for different types of combinations, load cases and
result classes, program IDEA RCS cannot assign such results to particular load effects
automatically. In this case a dialog with a list of all load types from imported result tables and
result types from SCIA Engineer can be assigned to appropriate load types used in IDEA
RCS.
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-

|TF| Classify results from xm file to combination type for IDEA Concrete &J

Classify results from xml file to combination type for IDEA Concrete

1

Members 1D

MName Type Fundamental ULS Charactenstic Frequent Quasi-permanent Accider
Lc1 Load Case [l 1 1 &
Lcz Load Case ] ] ] B
Lc3 Load Case ] ] 1 B
LC4 Load Case ] (1 1 &
I} Load Case ] ] 1 B
o1 Combination Envelope - Ultimate

Co2 Combination EN - SLS Characteristic

|v

.

Each row of table represents one load effect, which was found in imported XML file. The
conversion table contains following columns:

Name —names of imported load cases, combinations or result classes are displayed in
this column

Type — type of load, which was found for particular load name, is displayed in this
column.

Fundamental ULS, Characteristic, Quasi-permanent, Accidental — if checkbox in
particular column is checked, imported result from appropriate row is assigned to
selected load effect type in IDEA RCS.
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5.3 Ribbon group Section
If IDEA RCS is started from superior application, this ribbon group is not available.
;?, Click buttons in ribbon group Section to add,

': ?l | r‘.ET! q‘@ S i copy or remove sections. The existing
et Mew 1D Mew 1D Mew Copy Delte member (or newly created) and reinforced
v Reinforced  Staged 2D cross-section can be assigned to a new
New Section section.

e New 1D Reinforced - add a new section for a 1D-member reinforced with concrete
reinforcement — see 5.3.1 New section input

e New 1D staged - add a new staged section for a 1D-member — see 5.3.1 New section
input

e New 2D - add a new section for a 2D-member — see 5.3.1 New section input

e Copy - copy the defined sections including assigned loads extremes

e Delete — delete the defined sections including assigned loads extremes

o Explode tapered — explode section, which was generated from members with
haunches, to separate sections. This option can be used only for data stored from
IDEA RCS, which was launched as module from superior linked application.

5.3.1 New section input

Parameters of new section:

T Section n e Section description — input/edit name of a section.
e Design Member — selection of a design member
from the list-box of design members, the selected design
member is assigned to a new section. Only those design
members are available which are according the section type,
being only 1D-members or 2D-members.
e New —launches the input of a new design member

Section description

|s3

Design Member

M 2 - @ into the list of design members.
Reinfarced Cross-Section e Reinforced cross-section — selection of reinforced
R1 v | M cross-section from a list-box of cross-sections, selected

cross-section is assigned to new section. List of available

reinforced cross-sections is filtered according to selected

member in Design Member list-box (i.e. for design

member Compression member only those cross-sections
can be selected whose shape and reinforcement is conforming to requirements for
compression members)

e New —launches the input of new reinforced cross-section into list of reinforced cross-
sections.

Ok Cancel |

5.4 Ribbon group Extreme
If IDEA RCS is started from superior application, this ribbon group is not available.
Click buttons in ribbon group Extreme to add, to copy or to

| ) B
rﬁu ‘rﬁg T ‘? remove load extremes.

Mew Table Copy Delete

editor e New — adds new load extreme into current section.
Extreme e Table editor — start editing of load extremes using the
table editor — see 3.2 Table editor.
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e Copy — copies selected load extreme.
o Delete — deletes selected load extreme.
5.4.1 Editing load extremes using table editor

To edit the content of internal forces extremes for the current section click Table editor in the
ribbon group Extreme.

The dialog contains tabs with tables for particular load combination types. One load extreme
of current section represents one row in the table.

The edit of load extremes using table editor is not available for prestressed sections.
The table editor is described in 3.2 Table editor.
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5.5 Ribbon group Design Member

» If IDEA RCS is started from superior application, this ribbon group is not available.

e New 1D - adds a new 1D design member

ﬁf = %ﬂ e New 2D - adds anew 2D design member

New New Delete
1D 20 unused

Design Member

5.5.1 New design member input

The dialog provides setting of the design member parameters for the related section. The
content of dialog differs according to type of design member. For Beam and One-way slab
design members, the parameters for flexural slenderness check can be specified on tab

Flexural slenderness.

e Delete unused — deletes inserted design members which are
not assigned to any section

Mame M 4

Member Data

Flexwural slenderness

Exposure Classes

[ Mo carrosion X0)

O chlorides from sea

xcr

Carbonation

Ol Chiorides

) Em |'I

O Freeze/Thaw Attack

O Chemical Attack

|xs1 |~ [xF1

M M

Relative humidity

%

Creep coefficient

Calculated

Member type

Beam

Structural member importance

Redistribution of moments

Reduction of moments

Reduction of shear force

Limited interaction check
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Mame M 4

Member Data Flexural slenderness

ln+ai+a2

Support condition - left Meon-continuous member | ™

t1 040

Support condition - right Mon-continuous member | =™

t2 040
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5.6 Ribbon group Reinforced cross-section
If IDEA RCS is started from superior application, this ribbon group is not available.

Click buttons in ribbon group Reinforced Section to add, to copy or to remove reinforced
Cross-sections.

[ an IS = == \ e New 1D - adds a new reinforced cross-
ﬁ‘ —_— LF"‘ LF"‘ %‘ section for members 1D.

Mew  New Copy Copy Delete e New 2D - adds a new reinforced cross-

1D 2D reinforcement  unused section for members 2D
Reinforced Cross-Section

e Copy — copy of inserted reinforced cross-
sections.

e Copy reinforcement — copy reinforcement from one reinforced section to another one

e Delete unused — deletes existing reinforced cross-sections which are not assigned to
any section.

5.6.1 New Reinforced cross-section

Click New 1D or New 2D in ribbon group Reinforced cross-section to input new reinforced
section. Dialog for input of reinforced cross-section name appears. Other data (shape,
longitudinal and shear reinforcement) are specified later using navigator commands
Reinforced cross-section.

5.6.2 Copy of reinforced section

To copy reinforced section click Copy in
ribbon group Reinforced section.

Reinforced Cross-Section name Input name of newly created reinforced
R4

section to the edit box Reinforced cross-
section name.

Copied Reinforced Cross-Section

5 Select the reinforced section to be copied

in the list Copied reinforced cross-
section.

5.6.3 Copy of reinforcement

Click Copy reinforcement in the ribbon group Reinforced section to copy the reinforcement
from one reinforced section to other one.
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T Copy Reinforcement “
Reinfarced cross-section to copy reinfercement from Filter of reinforced cross-section to copy the reinforcement to
RE1 = ©) Al existing reinfarced cross-sections
) Reinforced cross-sections with identical shape
©) Reinforced cross-sections with identical dimensions
'
* .—-—é—-—. Delete existing reinforcement
. .

i List of reinforced cross-sections
i
. Copy to MName Shape Copy preview
i
H | RF3 | | Rectangular cross-section | | Preview
i
i
i | Select all | | Unselect all

o i

E Yo f--@---H--

= i
i
i
i
i
i
i
i
i
i
i

A -._n_?_n_n
\z
450
OK | Cancel |

e Reinforced cross-section to copy reinforcement from — in the list, select the source
reinforced cross-section to copy the reinforcement from

e Filter of reinforced cross-section to copy the reinforcement to — according to the
filter the List of reinforced cross-sections contains suitable reinforced sections, to
which is possible to copy the reinforcement from the source reinforced cross-section.

o All existing reinforced cross-sections — turn this option on to display all
existing reinforced cross-section in the List of reinforced cross-sections.

o Reinforced cross-sections with identical shape — turn this option on to
display reinforced cross-sections, which are of the same cross-section type as
the source reinforced section, in the List of reinforced cross-sections.

o Reinforced cross-sections with identical dimension — turn this option on to
display reinforced cross-sections, which are of the same cross-section type and
of the same dimensions as the source reinforced section, in the List of
reinforced cross-sections.

o Delete existing reinforcement — turn this option on to delete the existing
reinforcement from the target reinforced section before copying. If the option is off,
the copied reinforcement is added to the old one.

e List of reinforced sections — the list contains suitable target reinforced sections,
filtered according to the current filter settings. Columns in the list:

o Copy to —switch on/off to copy the reinforcement to particular target
reinforced section

o Name — display name of target reinforced section.

o Shape — display name of shape of target reinforced section.

o Preview — click to display the preview of result of copy of reinforcement from
the source to the target reinforced section.

e Select all —select all checkboxes in the column Copy to

e Unselect all - unselect all checkboxes in the column Copy to

Click OK to copy the reinforcement according to the current settings and to close the dialog.
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5.7 Ribbon group Calculation
e All - calculates all sections. All sections, which had been correctly user
ﬁ defined, are calculated. Overall report is displayed afterwards.

Calculation

5.8 Ribbon group Report

Use commands in ribbon group Report to generate the report
= = = % and to setup the report content:

Brief Standard Detailed Setting e Brief —shows brief report for sections with Print
option enabled in report settings.

e Standard — shows standard report for sections with
Print option enabled in report settings.

e Detailed — shows detailed report for sections with Print option enabled in report
settings.

e Setting — shows the report setting dialog for the selection of sections to be printed and

the selection of chapters to be printed for each section - see 5.8.1 Global report
setting

Report
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5.8.1 Global report setting

Here, you can choose the chapters you want to print. You can make a detailed print setting for
each section independently.

Table of contents

Project data

List of section

Code settings

User defined values only

List of design members

List of reinforced cross-sections

List of materials

Detailed Settings Print
1

4

| TRAM T1 Bilinesr P

4

VNN NN

]

]

| TRAM T1 $itka Trhlin | |p1

| TRAM T1 Stiffness | |p1

4

]

| TRAM T1 Shear, Torsion, Interaction |

4

]

| Sloup - jmenovité tuhosti | (P 1

4

| Sloup - jmenovité kfivosti | |p1

ook Ceme |

e Table of contents — turns on/off the table of content to be printed in the report.

e Project data — turns on/off the chapter about general project information entered in
Project data dialog to be printed in the report.

e List of sections — turns on/off the chapter about overall results of all checked sections
to be printed in the report. This setting is taken into account in Standard and Detailed
report.

e Code setting — turns on/off the chapter about code dependent variables to be printed
in the report. This setting is taken into account in Detailed report only.

e List of members — turns on/off the chapter about member data to be printed in the
report. This setting is taken into account in Detailed report only.
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List of reinforced cross-sections - turns on/off the chapter about reinforced cross-section to
be printed in the report. This setting is taken into account in Detailed report only.

List of materials - turns on/off the chapter about material characteristics to be printed

in the report. This setting is taken into account in Detailed report only.

Table of sections contains list of sections defined in the project. Columns in the table:

- Section name — name of the section.

- Detailed settings — list-box of available Detailed settings. The setting is used in
report for selected section. Selected setting can be changed by clicking edit-button

A More description can be found in 14.1.4 Detailed report setting for check .
- Print —turns on/off the print of output for the section into report.
Select all to print — turns on the Print option for all sections in the list
Unselect all to print — turns off the Print option for all sections in the list
New setting — adds new detailed print setting to existing detailed report settings.
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6 Design members

Click navigator command Project > Design members to display and edit all design members
in project.

Ribbon group Design members is available.

Main
Name alue Result Status Design member M1
1 [} 1000,0 O Lizt of =ections azzociated with design member: TRAK T1 Bilinsar, TRAM T1 Sitka Trhlin, TRAM T1 Stiffnsss
2 12 160,0 (]
_ Member Data Flexural slenderness
3 M2 90,7 (v]
Exposure Claszes
Mo corresion (X0} Carbenation Chlorides
pl| > | [x01 -
Chlorides from zsa FreszeThaw Attack Chemical Attack
[xs1 [+] [ [+] [ea [~]
Relative humidity 70| %
Creep coefficient Calculated -
Member type Beam |'
Structural member importancs Major h
Redistribution of mements
Reduction of moments
Reduction of shear force
Limited interaction check

A table with list of design members in project and corresponding check results is displayed in
the left part of the main window. The list of sections, to which is the current design member
assigned, and the tabs of design member properties corresponding to the design type, are
displayed in the right part of the main window.

Columns of the design members table:

e Name — input name of the design member.
e Value — extreme value of check of all sections, to which is the design member

assigned.
e Result status — overall status of check of all sections, to which is the design member

assigned.
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6.1 Design member data common to all members

General data of the current design member can be modified on the tab Member data (the
same parameters are shown as described in 5.5.1 New design member input).

[Member Data Flexural zlenderness

Exposure Clazses

Mo corrosion (X0 Carbonation Chlorides

XCA > | o1 |~ |
Chisrides from sea Fresze/Thaw Attack Chemical Attack
[xs1 [+] [xF1 [+] [xad |~ ]
Relative humidity 70| %
Creep coefficient Calculated -
Member type Beam -
Structural member impertance Major -
Redistricution of moments
Reduction of maments |
Reduction of shear force |
Limited interactien check |

The options to switch on/off taking into account redistribution and reduction are available
only for design members of type Beam and One-way slab.
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6.2 Compression member data

If the type of current design member is Compression member, the compression member

properties can be modified on the tab Imperfections, 2" order.

If the current member is defined as a compression member, click navigator command Design
member > Imperfections, 2" order to launch the edit-dialog of compression member data

(same parameters are shown as after 5.5.1 New design member input).

IMember Cata

Imperfections, 2nd order

Length of comprezsicn member

[

Effective length

Acc, to suppertz

-

Restraint perpendicular to an axis

v

End Free = | Rigid
Beginning Rigid w | Rigid
Effect of imperfections and 2'nd order Calculatsd -
Geometric imperfection

Use for ULS
Use for 5LS
Effect considered lsalated member A
Direction of imperfections From code =setting | =
Second order effect

Analyziz of zecond order effects
Braced member to v axis
Braced member to z axis B
Methed of analyzsiz MNaminal stiffnass -
Factor c0 to v axis User defined -
cly 3,80
Factor cll to z axis User defined A
clz 8,60
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6.3 Data for Flexural slenderness calculation

If the type of current design member is Beam or One-way slab, data for flexural slenderness
calculation can be modified on tab

lember Data Flexural =lenderness

In B8 m
| eff ln+a1=-az m
Support condition - left Men-continuous member |«
t1 0,20 m
Support condition - right Men-continuous member |«
1tz 0,30|m

NN\\\ge

by

leff

6.3.1 Ribbon group Design member
See 5.5 Ribbon group Design Member.
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7 Reinforced cross-sections

Click navigator command Project > Reinforced cross-sections to display and edit all
reinforced cross-sections in project.

Ribbon group Reinforced cross-section is available.

Main

Hame Walug Result Status Reinforced cross-section: R 1
1 R1 100,0 [_ﬁ,‘- List of 2ections aszcciated with reinforced cross-section: TRANM T1 Bilinear, TRAM T1 Sika Trhlin,
2 R2 1000,0
3 R3 180,0
[ |
F—— - .
= =]
El 9 8
T ®
L 825 825 |
A Ll
A 7

A table with list of reinforced cross-sections in project and corresponding check results is
displayed in the left part of the main window. The list of sections, to which is the current
reinforced section assigned, and the picture of current reinforced cross-section are displayed
in the right part of main window.

Columns of the Reinforced cross-sections:

¢ Name — input name of the reinforced cross-section.

e Value — extreme value of check of all sections, to which is the reinforced cross-
section assigned.

e Result status — overall status of check of all sections, to which is the reinforced cross-
section assigned.

7.1 Ribbon group Reinforced cross-section
See 5.6 Ribbon group Reinforced cross-section.
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8 Cross-section shape

For the current section (selected in Current section list in the top part of Navigator window)
navigator command Design > Shape launches the input of cross-section shape.

Ribbon groups New cross-section, Openings, Shift origin, Import — Export, Dimension
lines and Calculation are available.
8.1 Input of new cross-section

If IDEA RCS is started from superior application, input of new cross-section may not be
available.

Ribbon group New cross-section contains icons of all the available cross-sectional shapes.
Click required shape to launch the dialog for input of cross-sectional parameters. Available
shapes are filtered according to member type of current member (beam, compression member,
one-way slab, 2D members).

Cross-sections available for beam members:

SEgTIILJIALT
= g TTAAD

T MO LITow T

TNsSssa .

Cross-sections available for compression members:

o o [ .0 .1: -

| New cross-section

S |

4

Cross-sections available for staged sections (licence for time dependent analysis is required):
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8.2 General cross-sections

u — Click General or CSS in ribbon group New cross-section to define new

general cross-section:
General CS55

e General — iput general one-component cross-section defined by cross-
section vertexes. Holes in the cross-section can be defined too — see 8.4
Input of general section by coordinates of vertexes. Neither staged nor composite
cross-section can be defined this way.
e CSS —start IDEA CSS plugin module, in which the general multi-components staged
cross-section can be defined — see the user guide for IDEA CSS. The command is
available only if the licence for IDEA CSS is available.

8.3 Cross-section dimensions input

Dialog with geometrical parameters of the cross-section appears after clicking the required
cross-section icon in the ribbon group New cross-section. The dialog content depends on the
shape of the selected cross-section.

Top flange width b =

Bottom flange width b g

Depth h
Top flange thickness h«

Bottom flange thickness h ps

Web thickness b,

Input the required dimensions and click OK to input the cross-section. New cross-section is
drawn in the Main window.
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8.4 Input of general section by coordinates of vertexes

If IDEA RCS is started from superior application, input of general cross-section and it
components may not be available.

Click General in ribbon group New cross-section to input an one-component general cross-
section defined by coordinates of vertexes.

New general shape is defined by table of vertexes coordinates — see 3.2 Table editor.

L7 =10 - B I = T ) Y S R By L

=i
(=]

Centroid of cross-section is not located in origin of coordinate system

Dialog options:

e Import — click to import vertex coordinates from text or .NAV file - see more in 4.4
Format of text files.

8.4.1 Input of openings into general cross-section

To input new openings into general cross-section use
a a a commands on ribbon group Openings. This ribbon group is

New New Mew Ceet= available after shape of general cross-section has been
general rectangle circular defined.
Openings
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8.4.2 New general opening

To start input of new opening with general shape click New general in ribbon group
Openings.

Centroid of crass-section including new apening is not located
in grigin of coordinate system

Crigin of coordinate system

Paint [0,0] =
\Vertex 1 “'I

| Minimum distance between edges

The opening of general shape is defined by table of vertex coordinates — see 3.1 3.2 Table
editor.

Dialog options:

e Origin of coordinate system — defined vertex coordinates are related to point, which
can be selected it the list. Choose from following options:
o Point [0,0] — vertex coordinates are related to origin of cross-section
coordinate system
o Cross-section vertex — vertex coordinates are related to vertex, which is
selected in list below.
e Minimum distance between edges — input minimal allowed distance between edges.
If distance between any edges is less that the limit value, it is not possible to insert
opening into cross-section.

e Import — click to import vertex coordinates from text or .NAV file - see more in 4.4
Format of text files.
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8.4.3 New rectangular opening

To start input of new opening with rectangular shape click New rectangle in ribbon group
Openings.

Cpening dimeansions

Width 1200
Depth 100| mm

Pasition of opening centre point

mm

mm

Centroid of cross-section including new cpening is not located
in origin of cocrdinate system

Origin of coordinate systern
Point [0,0]
l".l’ertex 1

Minimum distance between edges

Rectangular opening is defined by width, depth and position of its centre to specified origin
point.

e Origin of coordinate system — defined vertex coordinates are related to point, which
can be selected it the list. Choose from following options:
o Point [0,0] — vertex coordinates are related to origin of cross-section
coordinate system
o Cross-section vertex — vertex coordinates are related to vertex, which is
selected in list below.
e Minimum distance between edges — input minimal allowed distance between edges.
If distance between any edges is less that the limit value, it is not possible to insert
opening into cross-section.
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e Import — click to import vertex coordinates from text or .NAV file - see more in 4.4
Format of text files.
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8.4.4 New circular opening

To start input of new opening with rectangular shape click New circle in ribbon group
Openings.

Cpening dimensions

Diameter 100 mm

Pasition of opening centre point

00| mm
200! mm

il
[mm]
200
217
232
243
249
249
243
232
217

Centroid of cross-section including new cpening is not located
in origin of cocrdinate system

Origin of coordinate systern
Point [0,0]
200 Vertex 1

Minimum distance between edges

Circular opening is defined by diameter and position of its centre to specified origin point.

e Origin of coordinate system — defined vertex coordinates are related to point, which
can be selected it the list. Choose from following options:
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o Point [0,0] — vertex coordinates are related to origin of cross-section
coordinate system
o Cross-section vertex — vertex coordinates are related to vertex, which is
selected in list below.
¢ Minimum distance between edges — input minimal allowed distance between edges.
If distance between any edges is less that the limit value, it is not possible to insert

opening into cross-section.
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8.4.5 Shift origin of general cross-section

ke The origin of cross-section [0,0] has to be positioned in the
J’E cross-sectional centre of gravity. This is essential due to loading,
Cross-section  Reinforced because the entered load is always applied at the point [0,0] of

cross-section section.
Shift origin

FF

e Cross-section — click to recalculate vertex coordinates of
outline and openings such that the origin [0,0] is positioned in the cross-sectional
centre of gravity. Reinforcement position is not affected.

e Reinforced cross-section — click to recalculate vertex coordinates of outline,
openings and positions of reinforcement bars, stirrups and tendons such that the origin
[0,0] is positioned in the cross-sectional centre of gravity.

8.5 Dimension line of cross-section shape

) « | Ribbon group Dimension lines can be used to set mode of dimension lines
r drawing:

II;t Standard . . . .
draw e Not draw — turns off drawing of dimension lines

Dimenizion nes e Standard — turns on drawing of standard dimension lines of cross-
section shape.
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8.6 Cross-sectional shape modifications

If IDEA RCS is started from superior application, editing of shape and material
properties may not be available.

After clicking on cross-section drawn in the Main window the property dialog is displayed in
Data window.

Data

Cencrete components of cross-section

Geometny IMatsrial

Openings

Mame Geometry
1!]1

502

Cross-gection characteristics (related to centre of gravity of cross-=ection)

_ A Sy S Iy Iz

EE [mmZ]  [mm2]  [mm2] [ mms] [ mma ]
Crozs-zection *) 838862 0 0 805517065948 1015830755280
Reinforcement 402 -228212 0 13545852 1852281

Click edit button in row Geometry of table Cross-section shape to start
modification of cross-section shape.

Material of cross-section can be selected in list Material. The list of all the available
materials is filtered according to selected Exposure class in the project.

Click edit-button next to selected material to show or edit the current material
characteristics.

Click edit button in column Geometry of table Openings to start editing of
opening shape. To delete selected opening click Delete in ribbon group Openings.
8.6.1 Composite cross-section modification

Data

Composite cross-section

Geometry Iaterial 1 Material 2
| cany | = car | -
— —
Joints
Nams Type Self weight
1J1 | Rough - |

Materials for individual cross-section components can be defined for the composite cross-
section.
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The joints parameters can be defined in the table Joints:

e Type — select the roughness of the surfaces in the joint.
o Self weight — switch on/off taking into account the self-weight of cross-section
component above the joint during the joint check.
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9 Prestressing reinforcement

For the current section (set in list Current section in top of Navigator), click navigator
command Design > Prestressing to input tendons and tendon ducts into the cross-section

Ribbon groups Tendons, Ducts and tubes, Delete, Import-Export, Cross-section points,
Dimension lines and Calculation are available. Depending on member type or shape of
cross-section some of ribbon groups may not be available.

If IDEA RCS is started from superior application, some items for input and editing of
prestressed reinforcement may not be available.

9.1 Ribbon group Tendons

g e gy e New in line — adds a new layer of tendons defined by
- Y ... coordinates of first and last tendon in layer.

New in New on Explode e New on edge — adds a new layer of tendons related to cross-
line edge tendons

section edge.

e Explode tendons — explodes layer of tendons to separate
tendons with editable coordinates.

Tendons
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9.2 New layer of tendons defined by coordinates

To input layer of tendons defined by coordinates of first and last tendon in layer click New in
line in ribbon group Tendons.

|TF| Tendon Layers In Line &J

e & @
-
Draw dimensicn lines of actual layer
Post- ez ] Ref,point - begin | Begin & ¥ [mm]  Begin A Z [mm]  As ) @ duct .
n Ns Np ) ) Material Duct material
tensicne Oy [*] Refpoint-end End A Y [mm] End A Z [mm ] [mm2 ] [mm ]
O L 00 vertex 6 x| s 80 2700 38 +
1 - V186057-15.7 | = | /2 Metal e
00 vertex 7 > | .ap 80 Lad

Import tendens

QK Cancel

Tendons are defined in layers. A layer is defined by the number of tendons in the layer, the
coordinates of the first tendon in the layer, and the coordinates of the last tendon in the
layer. Number of strands, type of prestressing, order of prestressing, slope angle, duct
diameter, material of prestressing reinforcement and material of tendon duct can be assigned
to individual layers.

Particular columns of table with tendon layer:

e n — input number of tendons in layer

e ns— input number of strands in tendon

e np - input order of prestressing. The entered number corresponds to the order of time
node, in which is the prestressing applied, on the global time axis (it means that the
first time node, in which is the prestressing applied, is nr. 1, the second time node, in
which is the prestressing applied, is nr. 2 etc.).

e Post-tensioned — if the checkbox is checked, tendon is assumed to be post-tensioned.
Duct (with diameter specified in column g duct) is generated for post-tensioned
tendon. Otherwise tendon is assumed to be pre-tensioned and duct is not generated.

e o XZ - input value of tendon slope to centre line in XZ-plane

e o XY —input value of tendon slope to centre line in XY-plane

e Ref. point - begin — select origin, to which coordinates of first tendon in layer are
related. Position of tendon can be related to point [0;0] (centre of gravity) or to
selected cross-section vertex.

e Begin Y, Begin Z — input values of coordinates of first tendon in layer related to
selected origin.
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e Ref. point - end — select origin, to which coordinates of last tendon in layer are
related. Position of tendon can be related to point [0;0] (centre of gravity) or to
selected cross-section vertex.

e Begin Y, Begin Z — input values of coordinates of last tendon in layer related to
selected origin.

e As— calculated value of tendons area in layer is displayed

e Material — in the list of available materials select material of tendons in layer or click
edit button to edit material properties.

e @ duct - input diameter of tendon duct. Minimal value of diameter is determined
according to number of strands in tendon.

e Duct material - select material of tendon duct.

e £ - add new tendons layer into the table
e &% - delete tendons layer from table

e Draw dimension lines of actual layer — switch on/off drawing of dimension lines of
tendons defined in the current tendons layer.

e Import tendons — click to import tendon coordinates from a text file — see more in
Errore. L'origine riferimento non é stata trovata. Errore. L'origine riferimento
non e stata trovata..

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com



User guide IDEA RCS

51

9.3 New layer of tendons on edge
To input layer of tendons at cross-section edge click New on edge in ribbon group Tendons.

|| Tendon Layers On Edge [&J

12

1\\ /41 1

10

3 <
4 8
L] L] L]
6
Draw dimension lines of actual layer
Post- eyz [7] Edge cover Left cover | Right cover | As i @ duct .
n N Np y Material Duct material
tensione Cyy [7] [mm] [rmm] [mm] [mm2] [ mm ]
3 6 1 o 00 30 30 30 2700 |38 e
16 |- ¥186057-15.7 ¥ & Metal > || o
0.0 L
Import tendons
QK Cancel

Tendons are defined in layers. A layer is defined by the edge, the number of tendons in the
layer and cover. Number of strands, type of prestressing, order of prestressing, slope angle,
duct diameter and material can be assigned to individual layers.

Particular columns of table with tendons layer:

Edge — select edge, to which layer of tendons is related to.

n — input number of tendons in layer

ns — input number of strands in tendon

np — input order of prestressing. The entered number corresponds to the order of time
node, in which is the prestressing applied, on the global time axis (it means that the
first time node, in which is the prestressing applied, is nr. 1, the second time node, in
which is the prestressing applied, is nr. 2 etc.).

Post-tensioned — if the checkbox is checked, tendon is assumed to be post-tensioned.
Duct (with diameter specified in column g duct) is generated for post-tensioned
tendon. Otherwise tendon is assumed to be pre-tensioned and duct is not generated.

o XZ — input value of tendon slope to centre line in XZ-plane

o XY — input value of tendon slope to centre line in XY-plane

Edge cover — input value of cover to cross-section edge

Left cover — input value of cover between the most left tendon in layer and left edge
of cross-section

Right cover — input value of cover between the most right tendon in layer and right
edge of cross-section

As — calculated value of tendons area in layer is displayed

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com




User guide IDEA RCS 52

e Material — in the list of available materials select material of tendons in layer or click
edit button to edit material properties.

e @ duct — input diameter of tendon duct. Minimal value of diameter is determined
according to number of strands in tendon.

e Duct material - select material of tendon duct.

e % - add new tendons layer into the table
e % _delete tendons layer from table

e Draw dimension lines of actual layer — switch on/off drawing of dimension lines of
tendons defined in the current tendons layer.

e Import tendons — click to import tendon coordinates from a text file — see more in
Errore. L'origine riferimento non é stata trovata. Errore. L'origine riferimento
non e stata trovata..
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9.4 Editing tendons

Tendons can be edited in similar way as longitudinal reinforcement. Properties of selected
tendon are displayed in a table in Data window.

Single tendons
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Tendon ducts influence cross section capacity by reducing of cross-zection area and shear width
According to input type of selected tendon following tendon properties can be edited:

e For single pre-tensioned tendons in table Single tendons can be edited: order of
prestressing, slopes in two directions, tendon material characteristics and position
related to origin

For single post-tensioned tendons in table Single tendons and linked tendon
ducts can be edited: number of strands in tendon, tendon duct diameter, tendon
duct material, order of prestressing, slopes in two directions, tendon material
characteristics and position related to origin

For layer of pre-tensioned tendons defined by coordinates in table Tendon layer
with uniform distance in line can be edited: number of tendons in layer, order of
prestressing, slopes in two directions, tendon material characteristics, positions of
first and last tendon in layer related to origin.

For layer of post-tensioned tendons defined by coordinates in table Tendon layer
and linked tendon duct layer with uniform distance in line can be edited:
number of tendons in layer, number of strands in tendon, tendon duct diameter,
duct material, order of prestressing, slopes in two directions, tendon material
characteristics, positions of first tendon in layer and last tendon in layer related to
origin.

For layer of pre-tensioned tendons defined at cross-section edge in table Tendon
layer with uniform distance on cross-section edge can be edited: number of
tendons in layer, order of prestressing, slopes in two directions, tendon material
characteristics, edge cover, left cover, right cover.

For layer of post-tensioned tendons defined at cross-section edge in table Tendon
layer and linked tendon duct layer with uniform distance on cross-section
edge can be edited: number of tendons in layer, number of strands in tendon,
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tendon duct diameter, duct material, order of prestressing, slopes in two directions,
material characteristics, edge cover, left cover, right cover.

9.5 Exploding tendon layer

To explode selected tendons layer to single tendons click Explode tendons in ribbon group
Tendons. Exploded tendons can be edited separately.

9.6 Ribbon group Tendon ducts

[ RE R Y 1 e New in line —adds a new layer of tendon ducts defined by
coordinates of first and last tendon duct in layer.
In On  Explode ¢ New on edge — adds a new layer of tendon ducts related to

e edge duetlayer - oross-section edge.

e Explode duct layer — explodes layer of tendon ducts to
separate ducts with editable coordinates.

Tendon ducts
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9.7 New layer of tendon ducts defined by coordinates

To input layer of tendon ducts defined by coordinates of first and last duct in layer click New
in line in ribbon group Tendon ducts.

Label cross-section component number / compaonent vertex number

Draw dimensicn lines of current layer

2 Debondi Begin A ¥ | Begin A Z End & ¥ | End A Z
Material | Origin Origin
[mm] fube [ mm ] [mm] [mm ] [mm ]
11 38 Metal = | Component 1/vertex 7 = |80 80 Point (0,0) |~ |0 L

al 38 Metal | * | Component 1/vertex & | = -60 80 Point (0,0) = 0 100

Import tencen ducts

Tendon ducts are defined in layers. A layer is defined by the number of tendon ducts in the
layer, the coordinates of the first duct in the layer, and the coordinates of the last duct in the
layer. Duct diameter can be assigned to individual layers.

Particular columns of table with duct layer:

e @ input value of tendon duct diameter.

e Debonding tube — if selected, the debonding tube is defined, otherwise tendon duct is
defined.

e Material — select material of tendon duct.

e Origin — select origin, to which coordinates of first duct in layer are related. Position
of duct can be related to point [0;0] (centre of gravity) or to selected cross-section
vertex.

e Begin Y, Begin Z — input values of coordinates of first duct in layer related to selected
origin.

e Origin — select origin, to which coordinates of last duct in layer are related. Position
of duct can be related to point [0;0] (centre of gravity) or to selected cross-section
vertex.
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e Begin Y, Begin Z — input values of coordinates of last duct in layer related to selected
origin.

e X - add new ducts layer into the table

e % - delete ducts layer from table

e Draw dimension lines of current layer — set on/off drawing of dimension lines
describing the current tendon duct layer.

e Import tendon ducts — click to import tendon ducts coordinates from a text file — see
more in Errore. L'origine riferimento non e stata trovata. Errore. L'origine
riferimento non é stata trovata..
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9.8 New layer of tendon ducts on edge

To input layer of tendon ducts at cross-section edge click New on edge in ribbon group
Tendon ducts.

Label cross-section component numkber / component edge number

Draw dimensicn lines of current layer

@ 3 Left cover  Right cover = Edge cover
Component / Edge | n Debendi Material 7 ?
[mm] | tube [mm]  [mm] [mm]

11/7 - |I2 |I3'|] | | hMetal | = |-j":I |3II:I |3II:I |I|I|z|

Import tenden ducis|

Tendon ducts are defined in layers. A layer is defined by the edge, the number of tendon ducts
in the layer and cover. Duct diameter can be assigned to individual layers.

Particular columns of table with tendon ducts layer:

Edge — select edge, to which layer of tendons is related to.

n — input number of tendons in layer

@ — input diameter of tendon duct.

Debonding tube — if selected, the debonding tube is defined, otherwise tendon duct is

defined.

Material — select material of tendon duct.

e Left cover — input value of cover between the most left tendon in layer and left edge
of cross-section

¢ Right cover — input value of cover between the most right tendon in layer and right
edge of cross-section

e Edge cover — input value of cover to cross-section edge

e £ - add new ducts layer into the table
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e % _delete ducts layer from table

e Draw dimension lines of current layer — set on/off drawing of dimension lines
describing the current tendon duct layer.

e Import tendon ducts — click to import tendon ducts coordinates from a text file — see
more in Errore. L'origine riferimento non e stata trovata. Errore. L'origine
riferimento non é stata trovata..
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9.9 Editing tendon ducts

Tendon ducts can be edited in similar way as tendons. Properties of selected tendon duct are
displayed in a table in Data window.

Single tendon ducts

According to input type of selected tendon duct following tendon duct properties can be
edited:

For single tendon ducts in table Single tendon duct be edited: diameter of duct,
material of duct and position related to origin

For tendon duct layer defined by coordinates in table Tendon duct layer with
uniform distance in line can be edited: number of tendon ducts in layer, ducts
diameter, duct material, positions of first and last duct in layer related to origin.
For tendon duct layer defined at cross-section edge in table Tendon duct layer
with uniform distance on cross-section edge can be edited: number of tendon
ducts in layer, ducts diameter, duct material, edge cover, left cover, right cover.

9.10 Exploding tendon duct layer

To explode tendon ducts layer into single tendon ducts click Explode duct layer in ribbon
Tendon ducts. Exploded ducts can be edited separately.

9.11 Deleting prestressing reinforcement

Use commands in ribbon group Delete to delete prestressing reinforcement
or tendon duct.

R,

Selected All

e Selected - delete selected tendon, tendon layer, tendon duct or layer
of tendon ducts.

All — delete all tendons and tendon ducts.

Delete

9.12 Numbering of cross-section points

o Az Duct material First peint | distance " distance £ Z
[mm] [mm2 Origin [mm] [mm]  [mm] [mm]
1 |3: g |r.1eta| = |:: it (0,0 |c |.zsc |-: |_._'-5-:
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Ribbon group Cross-section points can be used to set drawing options

Fibre No Label of fibre and tendon numbers.

Fibre — select mode of fibres drawing in the list. One of
following modes can be chosen:
o No labels — description of fibres is not drawn.
o Outside — fibre numbers are drawn outside the cross-section outline
o Inside — fibre numbers are drawn inside the cross-section outline
Tendon numbers — turns on/off drawing of tendon numbers

1,2 Tendons numbers

Cross-section points
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10 Construction and action stages

10.1 Construction stages

If IDEA RCS is started from superior application, construction stages may be set to
read only.

For staged section click navigator command Design > Construction stages to edit the time
axis. Particular nodes on time axis and their properties are present in a table in Main window.
The time nodes, when the prestressing is applied or when the cross-section component is cast,
can be defined.

The time axis of current design member can be modified also on the tab Construction stages
in navigator Project data > Design members.

Ribbon groups Time axis points, Time axis label and Cross-section are available.
Columns of table:

e Name — name of the node on the time axis.

e Age — number of days since casting.

e Phase — if the option is selected, a cross-section component in the time node, which
has the same number as the number at the checkbox. The order of casting corresponds
to the time-order of time nodes. Thus the first time node, in which the cross-section
component is cast, has the phase number 1, the second time node, in which the cross-
section component is cast, has the phase number 2 etc.

e Age - input the equivalent age of concrete, e.g. to take into account the elevated
temperature on the maturity of concrete.

e Prestressing — if the checkbox is checked, it means that in this node of time axis the
prestressing is introduced into the cross-section. The prestressing is applied from
tendons, which have set the appropriate order of prestressing. The order of
prestressing corresponds to the time-order of time nodes, in which the prestressing is
applied. Thus the first time node, in which the prestressing is applied, corresponds
with the order of prestressing 1, the second time node, in which prestressing is
applied, corresponds with the order of prestressing 2 etc.

e Description- a comment to time axis point.

e Add - add new point on time axis.

e Delete — delete selected point from time axis.
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Name Time [d] Phase Age [d] Prestressing  Description
1 t0 00| 1| 0,0
2tg 5.0 1 |
3t 280 2 W 0,0
4 tinf 18250,0

Add Delete
L L & L
Time [d] 0,0 5,0 28,0 18250,0

10.1.1 Ribbon group Time axis points
Phase Commands in ribbon group Time axis points:

Prestressing e All —switch to draw all points of the time axis.

e Phase — switch to draw only the points, in which the cross-section
Time axis points component is cast.
e Prestressing — switch to draw only the points, in which the
prestressing is applied.

10.1.2 Ribbon group Time axis label

N Phase Commands in ribbon group Time axis label:
———
| Prestressing e Name — switch on/off drawing of name of the time axis
Mame | Time .
points.
Time axis label e Time — switch on/off drawing of the time of the time axis
points.

e Phase — switch on/off drawing of cross-section component number at the
corresponding time axis points.

e Prestressing — switch on/off drawing of cross-section component number at the
corresponding time axis points.

10.1.3 Ribbon group Cross-section

No draw  Scale Commands in ribbon group Cross-section:

S 1,00 . ) ) )

| current | e Not draw — switch off the drawing of cross-section
Al components for all time axis points.

e Current — switch to draw the existing cross-section
components for the current time axis point. The cross-section
component age must be greater than three days to be able to check it at the time of the
time-axis node.

Cross-section
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e All —switch to draw all existing cross-section components in all nodes of the time-
axis.

e Scale — set the drawing scale of the cross-sections.
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10.2 Action stages

If IDEA RCS is started from superior application, construction stages may be set to
read only.

Click navigator command Design > Action stages to edit increments of load in particular
nodes of the time axis. Particular nodes of the time axis and their properties are displayed in a
table in Main window.”

Ribbon group Recalculation of losses is available.

According to selected type of prestressing primary effect of prestressing are calculated and
values of secondary effects of prestressing can be defined

Determination of initial state of cross-section Calculate -

Increments of effects of characteristic permanent load (used for calculation of prestressing losses, ULS and SLS checks)

Time [d] M [KN] VN | Wz[kN] | T[RNml | My[kNm] | Mz[kNm] | &

5.0 | 0,00 0,00 0,00 0,00 0,00 0,00

0,00 0,00 | 0,00 | 0,00 0,00 | 0,00/

28,0
18250,0 0,00 0,00 0,00 0,00 0,00 0,00

Prestressing

Type of prestressing input | Stress after short-term losses -
Tendon 4 Time [d] G pm0 [MPa] | 4o pr, occured [MPa] | &
1 | 50 1354,00 -10,00
2 50 1354,00 -10,00

Total effect of prestressing caused by tensioned tendons

Time [d] .« Effect of prestressing N [kM] | Wy [kN] | Wz [kN] | T [kMm] | Iy [kNm] | Iz [kNm] | L
5.0 P — .

S EG T A a1 A

0,00 | 0,00 | 0,00 | 0,00 0,00 | 0,00

Determination of initial state of cross-section — select the mode of determination of initial
state of cross-section. If User input/Import is set and the type of prestressing input is set to
Stress after long-term losses or Estimation of prestressing losses, the tables to define user
values of initial cross-section state are displayed.

Table Increments of effects of characteristics permanent load

Values of load increments for particular points of time axis are specified in particular table
rows. Those loads can be transferred into load effect for check in particular time.

Type of prestressing — select type of losses calculation and determination of primary effects
of prestressing. Following modes of prestressing input can be chosen:

e Estimation of prestressing losses — for each tendon in the appropriate time of
prestressing the value of maximal stress in tendon is displayed in the table below the
list. Coefficient for determination of short-term and long-term losses can be specified.

e Stress after short-term losses — in the table below for each tendon in the appropriate
time of prestressing the value of calculated stress in prestressing reinforcement just
after introduction of prestressing and the value of relaxation occurred in the past is
displayed. Table with results of long-term losses is displayed in Data window.

e Stress after long-term losses — in the table below for each tendon and the appropriate
time of prestressing the stress in tendon after long-term losses can be specified.
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Table Total effect of prestressing

Calculated values of primary effects of prestressing in cross-section are displayed in the table.
User defined values of secondary effects of prestressing can be entered into row Secondary
effects of prestressing.

10.2.1 Effect in cross-section components

If mode User input/Import of determination of initial state of cross-section is set, the tables
to define user values of initial cross-section state are displayed.

Effects in cross-section compenents

Type of effects Internal force e
Time [d] .4 Component M [kN] | Wy [kN] | Wz [kN] | T [kMm] | Iy [kim] | Wz [kMm] | _ﬂ_
oo | 1 0,00 0,00 0,00 0,00 0,00 0,00
5,0 1 [ 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |
28,0 1 ' 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |
2 ' 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |
18250,0 1 ' 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |
2 ' 0,00 | 0,00 0,00 0,00 | 0,00 0,00/
I
Stress in reinforcement bars
Determination of initial effects | User input / Import -
Bar s 0,0 [MPa] o= 5.0 [MPa] | o= 28,0 [MPa] | o= 18250,0 [MPa] | Si_‘
1 | 0,00 0,00 0,00 0,00
2 0.00 | 0,00 | 0,00 | 0,00 |
3 0,00 | 0,00 | 0,00 | 0,00 |
4 0,00 0,00 0,00 0,00|
5 0,00 | 0,00 | 0,00 | 0,00
6 0,00 | 0,00 | 0,00 | 0,00 |
I

According to the selected type of effect either internal forces or deformation plane can be
defined for individual cross-section part at the times of the time axis.

If the Determination of initial effects is set to User input/Import in the Stress in
reinforcement bars table, the initial stress can be defined for each reinforcement bar at each
time of the time axis.

10.2.2 Ribbon group Recalculation of losses

e Automatic — if the option is selected, the stresses after long term
ﬁ ﬁ losses are recalculated automatically after each change in the tables of
Automatic  Stat  gction stages.
e Start — calculate the stresses after long term losses for the currently
defined values.

Recalculation of I...
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10.2.3 Ribbon group Resultant of stage

—— e Entire - internal forces will be related to the centroid of concrete
‘I—_ﬂj‘ cross-section (without the reinforcement) with modulus of elasticity at the age
entire | Current 28 days. All phases of cross-section are taken into account in the case of
composite cross-section irrespective of the fact if they currently exist..

e Current - internal forces will be related to the centroid of transformed
cross-section determined from currently existing phases of cross-section and their
prestressing reinforcement. Change of modulus of elasticity due to concrete aging is
considered in all phases of cross-section.

Resultant of ...
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11 Load effects input

For the current section and current loads extreme (set in lists Current section and Current
extreme in top of Navigator), click navigator command Design > Internal forces to launch
the input-dialog of sectional internal forces. The forces are input by the user into particular
Load Combination types. The combinations may be of various types. Each type of
combination is used for different checks:

e Fundamental ULS — values of internal forces defined in this combination type are
used to perform ultimate limit states checks (commands Checks > Ultimate Limit
state in the navigator) and detailing check.

e Accidental - values of internal forces defined in this combination type are used to
perform ultimate limit states checks (commands Checks > Ultimate Limit state in the
navigator).

e Fatigue — the basic combination for check of fatigue without the cyclic loads.

e Fatigue with cyclic loads - the combination for check of fatigue including the cyclic
loads.

e Characteristic load combination — values of internal forces defined in this
combination type are used to perform stress limitation check.

e Quasi permanent load combination — values of internal forces defined in this
combination type are used to perform stress limitation check, crack widths check,
stiffness check and flexural slenderness check.

If the checkbox in column Use is not on, the appropriate combination is considered as not
defined. Thus the checks, which require this combination, are not performed.
11.1 1D section internal forces

If IDEA RCS is started from superior application, forces for 1D design members may be
set to read only.

The entered forces are always related to [0, 0] point of the section.
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Combination type Uze N [kN] Wy [kN] Wz [kN] T [kMNm] [y [kMn] Mz [kMm]

Fundamental ULS 0,0 0,0 0,0 0,0 2148 0,0
Accidental 0.0 0.0 0.0 0.0 0.0 0.0
Max. cyclic load 0.0 0,0 0,4 0,0 0,0 0.0
Win. cyelic lead 0.0 0,0 04 0,0 0,0 0.0
Characterizgtic 0,0 0,0 0.0 0,0 0,0 0,0
Cuazi-permanent 0,0 0.0 0.0 0.0 0,0 0,0
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11.2 2D Section internal forces

If IDEA RCS is started from superior application, forces for 2D design members may be
set to read only.

For 2D member sections the load effects are defined in the centroidal plane. By default, the
checks are performed in the direction of the principal stresses calculated from the entered
internal forces. In the table below the load effects input table, it is possible to define different
directions for the performed checks.

Ribbon group Recalculation of design forces is available when entering internal forces for
2D members.

The internal forces components are filtered according to the selected design member type:

Combinatien type Use me< [kMem'm] | omy [kMmdm] | oy [kRmdm] nx [khm] ny [khm] nxy [kNSm] g [kM/m] ay [khim] 9
Fundamental ULS 171,4 1165,5 0,0 17045 17887 0,0 -0, 254
Accidental 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
Wax. cyclic load 0,0 0,0 0,0 0.0 0,0 0.0 0,0 0,0
Win. cyclic lead 0,0 0,0 0,0 0,0 0.0 0.0 0.0 0,0
Characteristic 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0,0
Cluasi-permanent 171,4 11858 0,0 17045 -7RET 0.0 0.0 0,0
Cambination tvpe Checked direction Angle from =-axis 1) (7}

Fundamental ULS Frincipal stre=z direction - 0,0

Accidental User direction o 0,0

Wax. cyclic lead User direction - 0.0

Win. cyclic lsad User direction - 0.0

Characteristic Principal stress direction bt 0,0

Cuasi-permanent Principal stress direction o 0.0

| Sign cenvention of internal forces | | Recalculated internal forces in input direction by theory of Baumann |

The recalculated internal forces using the Baumann Theory are displayed in the data window
for the user defined internal forces.
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Recalculated design forces

Design forces in centroidal plane for ULS combination

Angle Concrete strut n upper n lower nd md vd

[°1] [ kN/m | [ kN/m ] [ kN/m ] [ kNm/m ] [ kN/m ]
45,0 No 755,56 755,56 0,00 119,00 40,00
135,0 No -120,63 120,63 0,00 19,00 40,00
Design forces in centroidal plane for 5LS Characteristic combination

Angle Concrete strut N upper N lower ngd md vd

[°] [ kN/m | [ kN/m ] [ kN/m | [ kNm/m ] [ kN/m ]
0,0 Mo -507,94 507,94 0,00 80,00 0,00
50,0 No -507,94 507,94 0,00 50,00 0,00
Design forces in centroidal plane for 5LS Quasi-permanent combination

Angle Concrete strut n upper n lower nd md vd

[°1 [ kN/m ] [ kN/m ] [ kN/m ] [ kNm/im ] [ kN/m ]
0,0 No -507,94 507,94 0,00 50,00 0,00
50,0 No -507,94 507,94 0,00 50,00 0,00

Recalculated forces

Normal forces (design and in principal stress direction) at surfaces for ULS combination

Surface Checked direction ni n2 wni z Angle n surface
[kN/m] [kN/m] [+] [ mm ] [°1 [ kN/m ]
Upper Principal stress direction -120,63 -755,56 -45,0 153 -45,0 -120,63
Upper Perpendicular direction -120,63 -756,56 -45,0 153 45,0 -756,56
Upper Compressive concrete strut -120,63 -755,56 -45,0 153 90,0 0,00
Lower Principal stress direction 755,546 120,63 45,0 158 45,0 755,56
Lower Perpendicular direction 756,56 120,63 45,0 158 135,0 120,63

11.2.1 Ribbon group Recalculation of design forces

e Automatic — if the option is selected, the design forces are
ﬁ ﬁ recalculated automatically after each change in the table of internal forces
Automatic  Start in section.
e Start — calculate design forces for the currently entered internal
forces.

Recalculation of...
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11.3 Second order effects

For the current section and current loads extreme (set in lists Current section and Current
extreme in top of navigator), click navigator command Design > Second order effects to
launch the input-dialog of end moments acting in the compression member and to calculate
the second order effects. The end moments can be entered only if the compression member
type is used for the current section.

The end moment values, the recalculated internal forces, biaxial bending and slenderness are
displayed in the Data window.

Ribbon group Recalculation of internal forces is available.

First order end moments

Combination type Load type Iy [kMm] Iz [kNm] )

Fundamental UL3

41

Accidental

[

=N == =]
== <N =]
[ e e T
[ [ [ (=]

i" The first order end moments KM01 and M02 acc. to 5.6.3.1 (1)

Jata

Recalculation of internal forces (second order effect and imperfection)
Ultimate limit state - fundamental combination of actions

Msd Meagyz | Mayiz Miyiz | Moeaywz | Mzyz | ®uzy | Sy | Piedzy | Szzy | BEday

Axis [kM] [kNm] | [kNm] | [kNm] [kNm] [kMm] | [mm] | [mm] [mm] [mm] [rmim]
Y -200.0 192.9 50,0 17,9 67,9 | 1250 63 22 a5 156 241
z -300.,0 16,0 0,0 445 16,0 0.0 0 ] 20 0 20
Biaxial bending
Myl Mg Aol By (ey/ hag) / (4] Dgg) (82 beg) / (By/ hgg) Check
4,00 0,25 0,08 12,06 | Uniaxial bending
Monconformity

Nonconformities

{.- Second order effects with respect to z-axis are ignored because the slenderness & is below a ceriain
value Mlim (see EM 1992-1-1 article 58.3.1 {1)).

Slenderness

. | | i A B C n M
AiS | o el H | H @ | H [ o e
yL 5,00 10.00 115 0v7 1,21 0.70 0,21 86,60 28.08 | 2'nd order
2L 5,00 2.50 115 0,92 1,21 0,70 0,21 21,65 33,74 | 1'storder
Mominal stiffness
Axis K . ) Parr g . Kz El . Ng Cp B
[ [mm] [-] [mm-] [-] [MNmE] [kN] [-] [-]
'_-,-'J- 0,06 2133333333 1,50 47663540 0,11 13 -1246.6 9 60 1,03
2L 0,00 2133333333 0.41 45663540 0,00 1] 0.0 9,60 0,00
; ] Om p Pm Mgy Mo
Axis [ H B [ fkNm] [kNm]
yL 0,00 1,00 0,29 1,00 50.0 0.0
L 0,00 1,00 0,89 1.00 0.0 0.0
A A K1 Ke Eca w P
[mm?] mm?] [] H [MPa] [ H
160000 1953 1.32 1,00 283976 0,23 1,68
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11.3.1 Ribbon group Recalculation of internal forces

e Automatic — if the option is selected, the internal forces including
ﬁ ﬁ second order effects and imperfections are recalculated after each change in
Automatic  Start | the table of end moments.
e Start — calculate internal forces including effect of second order and
imperfections for the currently defined end moments.

Recalculation of i...
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11.4 Load effects on staged sections

If IDEA RCS is started from superior application, forces staged sections may be set to
read only.

Following combinations are used for check of staged sections:

Fundamental ULS — values of internal forces defined in this combination type are
used to perform ultimate limit states checks (commands Checks > Ultimate Limit
state in the navigator) and detailing check.

Accidental - values of internal forces defined in this combination type are used to
perform ultimate limit states checks (commands Checks > Ultimate Limit state in the
navigator).

Fatigue — the basic combination for check of fatigue without the cyclic loads.
Fatigue with cyclic loads - the combination for check of fatigue including the cyclic
loads.

Characteristics combination — values of internal forces defined in this combination
type are used to perform stress limitation check

Frequent combination — values of internal forces defined in this combination type
are used to perform brittle failure check and crack width check.

Quasi-permanent combination — values of internal forces defined in this
combination type are used to perform stress limitation check, crack widths check,
stiffness check.

Load effects are defined by particular components for staged sections— sum of permanent
loads, sum of leading variable actions and sum of accompanying variable actions.

Ribbon groups Load internal forces and Resultant of stage are available.

Effectz of design lead (at the time of check}

Combination type Use Load typs M [kM] Wy [kN] Wz [kN] T [kMm] 1y [khm] Mz [kNm] o
Fundamental ULS Per c

0.0 0,0 100,0 0.0 20000 0.0

0,0 0,0 20,0 20,0 30000 0,0

Accidental

0.0 0,0 2000 00 27000 0,0

Characteristic
] 0.0 50,0 0.0 2500,0 0.0
Freguent 0,0 0,0 2000 0,0 27000 0,0
0.0 0.0 0.0 0.0 500,0 0,0
Quasi-permanent 0.0 0,0 2000 0.0 Z700,0 0.0

0,0 0,0 0,0 o0 o0 0,0
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11.4.1 Taking load actions from action stages

Components of permanent load actions for particular

vGjsup 135 combinations can be taken from action stages. When taking
ﬁ ﬁ ﬁ load action from action stages, sum of all characteristics
All

ULS  SLS loads is created from all stages of the same or less age than
the is the age of current loads extreme.
Load intemal forces To take actions from stages use commands in ribbon Load

internal forces.

e All —takes actions from action stages to all combination types in current loads
extreme. Value of characteristic load for fundamental combination is multiplied by
coefficient defined in yGj,sup.

e ULS — takes actions from action stages to ultimate limit state combination in current
loads extreme. Value of characteristic load for fundamental combination is multiplied
by coefficient defined in yGj,sup.

e SLS - takes actions from action stages to serviceability limit state combination in
current loads extreme.

11.4.2 Ribbon group Stage resultant
See DODO
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12 Concrete reinforcement

For the current section (selected in Current section list at the top part of Navigator window)
navigator command Design > Reinforcement launches the definition of longitudinal and
shear reinforcement.

According to the type of current design member and shape of cross-section following ribbon
groups are available:

e For beam and compression member: Input by reinforcement templates, User
templates, User settings, Cover, Stirrups, Longitudinal reinforcement, Delete,
Import, Export, Cross-section points, Dimension lines and Calculation.

e For one-way slab: Input by reinforcement templates, User templates, User
settings, Links, Longitudinal reinforcement, Delete, Import, Export, Cross-
section points, Dimension lines and Calculation.

e For two-way slab: Input by reinforcement templates, User templates, User
settings, Longitudinal reinforcement, Delete, Import, Export and Calculation.
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12.1 Concrete reinforcement of 1D members

12.1.1 Editing cover of 1D sections

B 3 . To edit concrete cover at particular cross-section
| | ﬁ ;ﬂ : | T edges click Set in ribbon group Cover.

set MNew - Hew around Hlew fram EXpldey/a)es of cover related to particular cross-
general barz points stirrup fi q be ch 4in tabl
| cover | S section edges can be changed in table.

To switch drawing of existing reinforcemeht switch on/off the option Draw reinforcement.

Component/Edge
1/1
1/2
1/3
1/4
1/5
1/6
1/7
1/8
1/9
1/10
1/11
1/12
1/13
1/14
2/1
2/2
2/3
2/4

LT =T e I i R T O QR S

(] Draw reinforcement
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12.1.2 Input of 1D members reinforcement by template

Reinforcement templates are

F- F L] T | i .

< ) il ; available for some pre-
st by il — defined sectional shapes.
B Reinforcement templates

Input by reinforcement templates available for the current
cross-section are displayed in ribbon group Input by

s

] Py P reinforcement templates.
— = Click button with required reinforcement template to set
e ey the parameters of the inserted template in the settings

dialog.

e Design — switch on/off design of reinforcement (calculation of required number of
bars) when applying reinforcement template — see 12.1.4 Reinforcement design.

e Strut optimisation — switch on/off performing the optimisation of concrete strut
during design and check of reinforcement to achieve the optimal utilisation of truss
analogy component selected in the code and calculation settings.

Reinforcement template parameters for I-shaped cross-section:

Longitudinal reinforcement

Mumkber of upper bars nRB

Upper bars diameter d yx

Mumber of lower bars nRB |

Lower bars diameter d |z

Mumkber of edge bars nREs

Side bars diameter d g

Steel grade B 5008 | ¥ s
Stirrups

Stirrups diameter ds 10

Steel grade B 5008 = s
Diameter of mandrel by code
Torsion check

Stirrups cover cg 30

Stirrups distance 0,08
Mazximum distance by code

Asp |Ratio [%]

Upper layer [ mm2 ] 909

Lower layer [ mm2 ] 941

Stirrups [ mma2/m ] 90,4

Click OK to add the reinforcement into the cross-section.
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For some cross-sections templates with special definition of reinforcement layout are
available. Those templates enable to input reinforcement bars with different diameters in one
reinforcement layer at once.

The reinforcement layer is defined by string, which describes diameters of individual bars in
the layer. Individual diameters are separated by space, characters ‘x’ or ‘*’ can be used to
define multiple diameters, e. g. ,20 16 16 20° or ,20 2*16 20°.

Main longitudinal reinforcement

Diameters in upper layer | 9

Diameters in upper layer |z

Diameters in lower layer | |4

Diameters in lower layer | 2

Steel grade B 5008

Distances between layers Minimum distance

Lengitudinal reinforcement for detailing
Add detailing reinforcement

Detailing bars diameter d pr

Longitudinal reinforcement on side of cross-section
Number of edge bars nRB g

Side bars diameter dsir

Stirrups

Stirrups diameter dg

Steel grade

Diameter of mandrel by code

Torsion check

Stirrups cover cg

Stirrups distance
Maximum distance by code

Agp |Ratio [%]

Upper layer [ mm2 ] 91,8
Lower layer [ mm2 ] 980
Stirrups [ mm2/m ] 95,0
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12.1.3 Input of one-way slabs reinforcement by a template

== N For one way slabs basic templates to
| ﬂ: /ﬁf‘\ : define reinforcement at particular
Desion| stut | i1 oMl AU 7 faces are available. Available

optimization templates are displayed in the
Input by reinforcement templates ribbon group |nput by

reinforcement templates.

e Design — switch on/off design of reinforcement (calculation of required number of
bars) when applying reinforcement template — see 12.1.4 Reinforcement design.

e Strut optimisation — switch on/off performing the optimisation of concrete strut
during design and check of reinforcement to achieve the optimal utilisation of truss
analogy component selected in the code and calculation settings.

Lengitudinal reinforcement r . dist RBu

Upper bars distance dist RE y

Lower bars distance dist RB -Il,;,

Upper bars diameter d

) dist BB

Lower bars diameter d |

Bars material B300B = /

Cover c . 30| mm

Asp |Ratio [%]

Upper layer [ mm2 ] 98,5

Lower layer [ mm2 ] 988

For one way slabs the distance between bars or bars number, bars diameter, bars material and
concrete cover are defined in the template dialog.
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12.1.4 Reinforcement design

The reinforcement design can be performed, when applying reinforcement template on design
members of type Beam and One-way slab.

To perform the design, option Design in ribbon group Input by reinforcement templates
must be switched on.

The design of number of longitudinal reinforcement bars and design of stirrups distance
according to the current reinforcement diameters is performed, when launching the dialog of
reinforcement template. The design is performed respecting all load extremes, which are
assigned to the current reinforced cross-section. ULS checks of capacity N-M-N , shear,
torsion, interaction and crack width check should satisfy for the designed reinforcement.

Table of reinforcement areas of longitudinal and shear reinforcement is displayed in the
bottom part of reinforcement template dialog:

e As,d —designed area of required reinforcement.
e As,p — area of real reinforcement of required reinforcement.
e Ratio — ratio of designed area to the real reinforcement area.

e Recalculate — button gets active after change of reinforcement template parameters.
Click the button to perform new design of number of longitudinal reinforcement bars
and design of stirrups distance, respecting the current diameters of appropriate
reinforcement bars.

W' displays tooltip describing design assupmtipons.

Design summary i

Acd Asp |Ratio [%]
Upper layer [ mm2 ] S068 5309 954
Lower layer [ mm2 ] 2795 2815 03
Stirrups [ mm2/m ] 1066 1122 95,0
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12.1.5 Shear reinforcement of 1D members

Shear reinforcement of beams and columns is defined using stirrups. Shear reinforcement of
one-way slabs is defined using links.

12.1.5.1 Ribbon group Stirrup
s E ;g;-ﬂ; [ ET Ribbon group Stirrups is available for beam and

Ll compression design member1D types.
Mew  New around Mew from Explode . .
e bars T e New general - adds a new stirrup by coordinates
=fimups of stirrup vertexes and stirrup diameter

e New around bars — adds a new stirrup by
vertexes defined by selection of longitudinal reinforcement bars.
e New from points — adds a new stirrup by vertexes defined by selection of cross-
section vertexes.
e Explode stirrups - Stirrups defined from templates can be transformed to a generally
defined (general) stirrup with editable vertexes. Particular vertexes of stirrup than can
be edited as by stirrup defined by points.
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12.1.5.2 New general stirrup input

The stirrup shape is defined by coordinates of the stirrup vertexes. A vertex is the intersection

of two stirrup branches axes.

T’ General stirrup =
Stirrup
Stirmups diameter d¢ 10| mm
Stirrups material E5008 = &
1 8
Shear check o [ ]
Torsion check - ?]‘ P :
Stirmups distance 300 mm o,
— -
Diameter of mandrel 4.00] - 4 2
4 Y [mm] | Z [mm] -7 |
1 50 50
2 150 30| Origin of coordinate system
3 150 | 400 Cross-section vertex =
4 30 400, Component 1, vertex 4 =
5 50| 50
&
Irnpart stirrup
(8], Cancel

-

Particular dialog options:

e Stirrup diameter — input value of stirrup diameter.
e Stirrups material — select or edit material of stirrup.
e Shear check — if the checkbox is checked, stirrup is taken into account for shear

check.

e Torsion check — if the checkbox is checked, stirrup is taken into account for torsion

check.

e Stirrups distance — input value of longitudinal distance between stirrups.
e Diameter of mandrel — input value of mandrel diameter.
e Origin of coordinate system — defined vertex coordinates are related to point, which
can be selected it the list. Choose from following options:
o Point [0,0] — vertex coordinates are related to origin of cross-section

coordinate system.
o Cross-section vertex — vertex coordinates are related to vertex, which is
selected in list below.

Import bars — click to imports the stirrup coordinates from a text file — see more in
Errore. L'origine riferimento non é stata trovata. Errore. L'origine riferimento
non e stata trovata..
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12.1.5.3 New stirrup around bars of longitudinal reinforcement

Stirrup shape is defined by selection of longitudinal reinforcement bars.

Following two options are available to create selection of bars:

e Sequential selection of bar numbers in Reinforcement bar lists .Click “* to add

new item behind current row. Click “* to delete current row.

e Gradually, bars of longitudinal reinforcement are selected by mouse. Stirrup is
generated around selected bars. Selected bars are listed in Reinforcement bars
list. After selection of bars is finished, list of bars (stirrup vertexes) can be edited.

|| Stirrups around reinforcement bars

Stirrup

Stirrups diameter dg

10/ mm

XS

Stirrups material

BSO00B (=

Shear check

Torsion check

~®

Stirrups distance

200{ mm

Selection of bars to create new stirrup shape

Start selecticn of bars by mouse

Reinforcement bar

12

2|3

d|5

46

32

il ol ool il
B¢ B¢ | ¢ |

lB 5

QK Cancel

Particular dialog options:

e Stirrup diameter — input value of stirrup diameter.
e Stirrups material — select or edit material of stirrup.

e Shear check — if the checkbox is checked, stirrup is taken into account for shear

check.

e Torsion check — if the checkbox is checked, stirrup is taken into account for torsion

check.

e Stirrups distance — input value of longitudinal distance between stirrups.
e Start selection of bars by mouse — click to start selection of bars to create stirrup

around them.

If the selection is in progress, command Start selection of bars is replaced by

commands:

¢ Finish selection of bars — finishes selection of bars, Close stirrup and Step back

disappear. Stirrup is not closed automatically.

e Close stirrup —closes stirrup creating branch between first and last defined point,
finishes selection of bars.

e Step back — deletes last defined stirrup branch.
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12.1.5.4 New stirrup by cross-section vertexes

Stirrup shape is defined by selection of cross-section vertexes. Particular points determine
particular vertexes of stirrup.

Points are selected by mouse in the picture of cross-section. The created stirrup passes
through selected points.

|Tr! Stirrups created via cross-section vertexes @
Stirrup
Stirrups diameter dg 10/ mm
Stirrups material BES00B »

Shear check o

Tersion check L
Stirrups distance 200/ mm | |
Diameter of mandrel 400/ -

Selection of new stirrup vertexes

Finish selection of points | Close stirrup | | Step back

| Draw outline points
| Draw opening points

Draw intersection peints

QK Cancel

Particular dialog options:

e Stirrup diameter — input value of stirrup diameter.

e Stirrups material — select or edit material of stirrup.

e Shear check — if the checkbox is checked, stirrup is taken into account for shear
check.

e Torsion check — if the checkbox is checked, stirrup is taken into account for torsion
check.

e Stirrups distance — input value of longitudinal distance between stirrups.

e Diameter of mandrel — input value of mandrel diameter.

e Start selection of points — click to start selection of points to create stirrup.
If the selection is in progress, command Start stirrup shape definition is replaced by
commands:

o Finish selection of points — finishes selection of points, Close stirrup and
Step back disappear. Stirrup shape is not closed automatically.

o Close stirrup —closes stirrup creating branch between first and last defined
point, finishes selection of bars.

o Step back — deletes last defined stirrup branch.

o Draw outline points — switch on/off drawing of points in vertexes of the
cross-section outline offset. The offset corresponds to the cover defined at
particular cross-section edges.

o Draw opening points — switch on/off drawing of points in vertexes of the
cross-section opening offset. The offset corresponds to the cover defined at
particular opening edges.
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o Draw intersections points — switch on/off drawing of points in intersections
of offset edges of cross-section outline and cross-section opening.
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12.1.5.5 Editing stirrups

Similarly to the cross-section shape it is possible to edit the selected stirrup. The properties of
stirrup are displayed in Data window table.

Data

Stirrups Vertexes
: %] . s . ndm Y Z
Stirrup Type [mm] haterial [mm ] Shear Torsion (-1 L R

1 Vertexes derived from shape|10 BS00B ~ |0 |200 130 L -1590 210
: 2-190 120
3190 120
4 190 210

According to selected stirrup type, the following properties can be adjusted in Data window:

e For astirrup created from a template, it is possible to adjust the stirrup diameter,
material characteristics and the distance between two adjacent stirrups, check type
and radius of mandrel as a multiple of stirrup diameter. The positions of the stirrup
vertexes are listed in a Vertex table and can’t be changed by the user.

e For separately user defined stirrups, there is a list of coordinates in the Vertex
table. In this list, the coordinates are editable by user.

12.1.5.6 Exploding stirrups
To convert stirrup created by reinforcement template into general stirrup defined by vertexes
click Explode stirrup in ribbon group Stirrups.
12.1.5.7 Ribbon group Links
5 Use commands in ribbon group Links to define shear reinforcement in one-way

Tﬁﬂ slabs:

MNew

e New — add new links into the cross-section.
Links

12.1.5.8 New links
Click New in ribbon group Links to add new links into the cross-section.
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[ |TF| Links @1
Links
Diameter 6/ mm
Material B 5008 =
Distance between links 200{mm
Mumber of links 5,00 fm
Link layers distance 200{mm
Upper edge caver 20{mm
Lower edge caver 20- mm
Diameter of mandrel by code -
Diameter of mandrel 4_.[]0- -
Anchorage length by code
Anchorage length 50 mm

W

Options of Links dialog:

e Diameter — input diameter of link bar.
e Material — select material of link bar.

e Distance between bars — input the distance between axes of links in the plane of

cross-section.

e Number of links — the calculated number of links per meter is displayed.

e Link layers distance — input the distance between links along the design beam.
e Upper edge cover — input the value of concrete cover at the top edge of the cross-

section.

e Lower edge cover — input the value of concrete cover at the lower edge of the cross-

section.

e Diameter of mandrel by code — if the checkbox is selected, the mandrel diameter is
calculated automatically according to the national code rules. Otherwise, the requested
value of mandrel diameter can be defined.

e Diameter of mandrel — input the requested value of mandrel as multiple of link bar

diameter.

e Anchorage length by code — if the checkbox is selected, the anchorage length of link
is calculated automatically according to the national code rules. Otherwise, the
requested value of anchorage length can be defined.

e Anchorage length — input the requested value of anchorage length.

12.1.5.9 Editing links
The properties of the selected link can be edited in the data window.
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Data
Layers of links
Link [l n Distance As Upper cover Lower cover Ss ndm Anchorage length WMaterial
[mm]  [m] [mm] [mm2]  [mm] [mm]  [mm] [-] [mm]
4 5 450 |22z 127 20 20 200 4.00 |50 B5008 | » 2
2 6 3.00 333 85 20 20 200 4.00 50 B500B | = f

Diameter, distance between axes of links, top cover, bottom cover, distance along the design

member, mandrel diameter, anchorage length and material of the links layer can be edited in

the Layers of links table.
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12.1.6 User settings of reinforced cross-section

=== Ribbon group User setting contains commads to modify some shear and
cﬂ:] | torsion calculation parameters of reinforced cross-section:
s I e Set for shear — input of user defined dimensions of effective

cross-section for shear check.
e Set for torsion — input or modification of equivalent thin-shaped
cross-section for check of torsion.

User settings

12.1.6.1 Input of effective cross-section for shear

If necessary, automatically determined values of effective cross-section for shear check can be
modified by user defined values.

To input dimensions of effective cross-section for shear click Set for shear in ribbon group
User settings.

User value of shear width bw

User value of effective depth d

User value of lever arm z

User value of angle 8

Calculated values of effective cross-section dimensions and overridable values of shear check
from code and calculation settings are displayed in dialog. To enable input of user defined
values check particular checkbox in first column.
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12.1.6.2 Input of equivalent cross-section for torsion

Equivalent thin-walled section is used for calculation of torsion. Equivalent cross-section can
be calculated using:

e stirrups which are marked as effective for torsion
e area and perimeter of real cross-section
o user defined values of cross-sectional area and perimeter.

| Equivalent thin-walled section for torsion chec_ @
s
w0
~
o W
|
r~| @
—
ok
[
65376
i
185

Equivalent thin-walled section for tarsion check has been created.

Create from real stirrups
Calculate fraom area and perimeter
Manual input

Equivalent thin-walled section for torsion check
Ap [ mm2] U [mm] tag [ mm ]
85796 1795 76

Stirnup for torsion

® [ mm ] Material Distance [ mm ]
10 B 500B ~ 200
OK Cancel

Particular options of dialog:

e Create from real stirrups — create equivalent thin-walled cross-section using outlines
of stirrups, which are marked as effective for torsion. If this option is active, it is
possible to click Start stirrup shape definition and adapt shape of stirrups for check of
torsion

e Calculate from area and perimeter — calculate equivalent thin-walled cross-section
using area and perimeter of original cross-section. Diameter, material and stirrups
distance are taken from first stirrup, which is marked as effective for torsion.
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¢ Manual input — values of area, perimeter and thickness of equivalent thin-walled
cross-section including diameter, material and distance of stirrups are specified by
user.

e Start stirrup shape definition — displays dialog, where shape of stirrup for
determination of equivalent cross-section can be edited. Input of shape is done
similarly to input of new stirrup shape using cross-section vertexes

e Default stirrup shape — restores shape of stirrup, which was defined as effective for
torsion.
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12.1.7 Longitudinal reinforcement

12.1.7.1 Ribbon group Longitudinal reinforcement

s Group Longitudinal reinforcement contains
AN ) buttons for the definition of longitudinal
New in Mew on Bent-up Mew onall Explede  reinforcement.

line edge bars edges layer

- -
Lol gt = aa e
=, = &+ & — =

e New in line - adds a new layer of longitudinal

reinforcement defined by coordinates of edge bars.

e New on edge - adds a new layer of longitudinal reinforcement related to cross-section
edge.

e Bent-up bars — input of bent-ups of existing longitudinal reinforcement — see 12.1.7.9
Bent-up bars of longitudinal reinforcement.

¢ New on all edges — input of new separate longitudinal reinforcement layer on each
edge of cross-section at once.

e New by spacing — input of new longitudinal reinforcement layer at the edge by the
spacing of bars. This input mode is available for one way slabs only.

e Explode layer — the longitudinal reinforcement defined from templates can be
transformed to separate longitudinal bars with editable coordinates. Exploding of
reinforcement layer is not available for reinforcement of 2D members.

Longitudinal rein forcement
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12.1.7.2 New layer of reinforcement for 1D member by coordinates

To input layer of longitudinal reinforcement defined by coordinates of bars click New in line
in ribbon group Longitudinal reinforcement.

T General Reinforcement Bar or Layer @

30,78 78 78 78 783

¥ Draw dimensicn lines of actual layer

. Begin A Y | Begin A 7 . End AY | End A 7 | As )
Crigin QOrigin Material
[mm ] [ mm ] [ mim ] [ mim ] [ mim ] [ mm2 ]
16 ‘1'5 vertex 1 ~ (30 |'3{J vertex 10 |= (30 -30 1206 B 5008 = ‘{* ‘ - | Y
Import bars

OK Cancel

The reinforcement is defined in layers. A layer is defined by the number of bars in the layer,
the coordinates of the first bar in the layer, and the coordinates of the last bar in the layer. Bar
diameter and material can be assigned to individual layers.

Particular columns of table with longitudinal reinforcement layer:

e N — input number of bars in reinforcement layer

e g —input diameter of bars in reinforcement layer

e Origin — select origin, to which coordinates of first bar in layer are related. Position of
point can be related to point [0;0] (centre of gravity) or to selected cross-section
vertex.

e Begin Y, Begin Z — input values of coordinates of first bar in reinforcement layer
related to selected origin.

e Origin - select origin, to which coordinates of last bar in layer are related. Position of
point can be related to point [0;0] (centre of gravity) or to selected cross-section
vertex.

e EndY, End Z — input values of coordinates of last bar in reinforcement layer towards
selected origin.

e As — calculated value of reinforcement area in layer is displayed

e Material — in the list of available materials select material of bars in reinforcement
layer or click edit button to edit material properties.
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e £ - add new reinforcement layer into the table
e % - delete reinforcement layer from table

e Draw dimension lines of actual layer — switch on/off drawing of dimension lines of
reinforcement defined in the current reinforcement layer.

e Import bars — click to import bar coordinates from a text file — see more in Errore.
L'origine riferimento non é stata trovata. Errore. L'origine riferimento non é
stata trovata..
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12.1.7.3 New layer of reinforcement for 1D member on edge
To input layer of longitudinal reinforcement at cross-section edge click New on edge in
ribbon group Longitudinal reinforcement.
T Reinforcement Layers On Edge @
605671 71715860
o Draw dimensicn lines of actual layer
@ As i Edge cover | Left cover | Right cover
Edge il Material Caover
[mm] [mm2] [mm ] [ mm ] [mm ]
110 |= ‘5 |'—5 |1206 |B 5008 * & | As defined in cross-section | ¥ |3C' |3C |3D ‘1'- | b4
Import layers
OK Cancel

The reinforcement is defined in layers. A layer is defined by the edge, the number of bars in
the layer and cover. Bar diameter and material can be assigned to individual layers.

Particular columns of table with longitudinal reinforcement layer:

Edge — select edge, to which layer of reinforcement is related to.
n — input number of bars in layer.
@ — input diameter of bars in reinforcement layer
As — calculated value of reinforcement area in layer is displayed
Material — in the list of available materials select material of bars in reinforcement
layer or click edit button to edit material properties.
e Cover —select mode of cover determination in the list. Following modes can be
selected:

o As defined in cross-section — values of cover are taken from cross-
section shape. Existing stirrups are taken into account.

o User defined — values of cover can be entered in columns Edge cover,

Left cover, Right cover
e X - add new reinforcement layer to the table.
e #% - delete reinforcement layer from table.

e Draw dimension lines of actual layer — switch on/off drawing of dimension lines of

reinforcement defined in the current reinforcement layer.
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e Import bars — click to import bar coordinates from a text file — see more in Errore.
L'origine riferimento non e stata trovata. Errore. L'origine riferimento non é
stata trovata..
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12.1.7.4 New longitudinal reinforcement layers on all edges

To input new longitudinal reinforcement layers on all edges of cross-section click New on all
edges in ribbon group Longitudinal reinforcement.

Longitudinal reinfocement

Bars diameter

Maximum distance

Caver

Material

Draw cover

One reinforcement layer is created on each edge of cross-section. Number of bars on the edge
is determined automatically respecting the given maximal distance between bars and bars
diameter.

Individual dialog options:

e Bars diameter — input diameter of bar in the layer.

e Maximal distance — input the maximal distance between bars to determine the
number of bars on edge.

e Cover — input the value of concrete cover, common for all edges.

e Material —in the list of available materials select material of bars in reinforcement
layer or click edit button to edit material properties.

e Draw cover — switch on/off drawing of concrete cover.
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12.1.7.5 New layers of reinforcement by spacing

Click New by spacing in ribbon group Longitudinal reinforcement to add new layers of
reinforcement defined by bars spacing to the section of one way slab.

r 1
|| Reinforcement layers for one-way slab lé]

Drraw dimension lines of actual layer

=Y

—_—— == = =N

(o] Mumber | Distance L Edge bar distance | As Cover | Eccentricity .
Edge bar specification Surface / plane Material
[mm] [/m] [mm] [mm ] [mm2] [mm] [mm]
110 4.00 250 Symmetrically - |125 314 Lower - (20 -225 ESO0E = _{' o | 3
710 5.00 200 Symmetrically ~ (100 393 Upper ~ 30 215 B S00B = _{‘ = |

O Cancel

The reinforcement is defined by layers. Layer is defined by face, distance between bars,
distance of edge bar and concrete cover. Material and diameter can be set for all bars in the

layer.

Particular columns of the table:

@ — input the diameter of bar in the layer.

Number — the calculated number of bars per meter in layer is displayed..

Distance — input the distance between axes of adjacent bars.

Edge bar specification — select the mode to determine the position of the edge bar.
One of following modes can be selected:

o Symmetrically — the distance of the first bar from the edge is calculated in

such way, that the distances of both edge bars from the edges is the same.

o Diameter/2 — the distance of first bar from the edge is set as a half of the bar

diameter.

o User input — the required value of the edge bar distance can be defined.
Edge bar distance — input the required value of the edge bar distance (or the
calculated value is displayed.

As — the area of reinforcement in the layer is displayed.

Surface/Plane — select the face, to which the layer is defined.

Cover — input the value of concrete cover.

Eccentricity — the calculated value of layer eccentricity to the centroidal plane is
displayed.

Material — in the list of available materials select material of bars in reinforcement
layer or click edit button to edit material properties.

= - add new reinforcement layer to the table.
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e % _delete reinforcement layer from table.
e Draw dimension lines of actual layer — switch on/off drawing of dimension lines of
reinforcement defined in the current reinforcement layer.
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12.1.7.6 Longitudinal reinforcement editing

Similarly to the Cross-section shape it is possible to edit the reinforcement after a bar or
stirrup is selected. Then, the properties of reinforcement are shown in Data window table.

12.1.7.7 Editing common reinforcement properties

Identical properties for all bars Material and diameter of bars can be mass-edited for
all reinforcement bars of longitudinal reinforcement
Lizne=l Ll of 1D and 2D members.
@ [ mm | 16

— & Common bar properties can be edited in table
Vat e B 5008~ |ié Identical properties for all bars. If checkbox in
column Identical is checked, diameter of all bars or

material of bars can be set in column Value.
If the checkbox Identical is checked, column for editing of reinforcement diameter or column
for editing of material is not available it main tables for reinforcement editing.

12.1.7.8 Editing 1D members longitudinal reinforcement

Data

Identical properties for all bars

Reinforcement bars
A @ As — First point | distance ¥ | distance 2| ¥ K
LA (om) fmm2] " Origin [mml  {mm] [mm]  [mm] identical Value
‘3”5—“'555' ‘15 |'39' |escca - 7 |;5"5'CC |G ‘U |C 0 @ [ mm ) 16
Reinforcement layers Material & 5008 ‘-I 7
@ s Begin ' |BegnZ Endv  |EndZ
Layer Tupe Lmm) T pmmgg MaerE (mml  [mm]  [mm] [mmi] Layer details
1 |unio 5 > |40z » |50 202 50 @ v z
Beoos (=2 |70 %0 Bar Haterial
& [mm] [mm] Lmm]
Bz L[ o ’ w2 8 16 & 5008 %0 202
5008
P @ - s — First point |distance ¥ distance Z Begin Y BeginZ | Lastpoint | distance ¥ dstanceZ Eng¥  |EndZ
Lmm] [mmz] Ongn  [mm]  [mm}  [mm} _ [mm] Ongin_ [mm] _ [mm] [mm] _ [mm]
‘..“‘:-'*‘.5,.5“1: |4 |4‘,3 |EEEEE =Lz |‘.5'5f" ‘:c ‘sc -50 |, ‘:s-az: ‘—(E |sc |=‘, ‘ 0

According to the selected 1D design member’s longitudinal reinforcement type, the following
properties can be adjusted in Data window:

e For areinforcement layer created from a template, it is possible to adjust the number
of bars in table Reinforcement layers. The properties of bars in the selected layer are
listed in the table Layer details, where the bent-up bars can be defined — see 12.1.7.9
Bent-up bars of longitudinal reinforcement. Coordinates of individual bars cannot
be changed.

Reinforcement layers

Laver | Tyne & : As Material Begin " Begin £ End % End £
Yer iyp [mm] [mmz2 | [mm] [mm]  [mm] [mm]

7 Uniform layer|16 4 a04 |: CO0R an 202 -50 202

2 Uniform layer |16 4 804 |: R :Ty) 202 a0 202

e For areinforcement layer defined by the diameters layout it is possible to modify the
layout of bars in individual layers, the definition mode of calculation of distance
between layers or the distance between layers in table Reinforcement layers. The
properties of bars in the selected layer are listed in the table Layer details, where the
bent-up bars can be defined — see 12.1.7.9 Bent-up bars of longitudinal
reinforcement. Coordinates of individual bars cannot be changed.
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Reinforcement layers.

Layer Barsinlayer 1 Barsinlayer 2 Bars inlayer3 Barsin layer 4 Bars in layer 5 {nir;] Waterial Distances between layers US&: il:ince
216 402 Minimurm distance =
2 |ax20 942 Minimum distance -

e For areinforcement layer defined by coordinates of beginning and end point, it is also
possible to change the start and end point of a layer in table Reinforcement layers.
The properties of bars in the selected layer are listed in the table Layer details, where
the bent-up bars can be defined — see 12.1.7.9 Bent-up bars of longitudinal
reinforcement. Coordinates of individual bars cannot be changed.

Reinforcement layers

T o 5] . As Waterial First point  distance % distance Z Begin Begin Z Last point | distance % distance Z End Y End Z
YEr TYP [mm] [mmz] . Origin [mm] [mm]  [mml [mm] Origin [mm] [mm]  [mm] [mm]
Uniform layer [16 4 804 [Bsaoe [~/ [vertex |20 30 -120 -220 vertex 1 |270 30 120 220
rm layer (16 4 04 |3 5008 |+ | J |[vertex 4 30 -30 -120 220 vertex 4 270 -30 120 220

e For a reinforcement layer defined at cross-section edge, value of cover to particular
cross-section edges can be edited in table Reinforcement layers on cross-section
edge. The properties of bars in the selected layer are listed in the table Layer
details, where the bent-up bars can be defined — see 12.1.7.9 Bent-up bars of
longitudinal reinforcement. Coordinates of individual bars cannot be changed.

Reinforcement layers

Laver | Tvne 5] : As Material Begin %" Begin Z End % End Z

sl [mm] [mm2 ] [mm]  [mm]  [mm]  [mm]
i Uniform layer |16 4 804 |3 S00B -112 212 112 242
2 Uniform layer|16 4 804 |3 SO0 192 292 12 212

e For individual user defined bars, there is a list of coordinates and bends in the
Reinforcement bars table. Here, the coordinates and bends properties are editable

by the user.

Reinforcement bars

Layer | Type L] As o — First point | distance ¥ distance Z = z Bentup D | %Z | YZ
= [mm] [mm2] Origin [mm] [mm]  [mm] [mm] -up P

3 18 201 EB int (0.0} |-112 212 112 -212 |

4 16 201 EE )3T 212 -37 -212 ]

e For the one way slab reinforcement layers created by template using the distance
between bars the diameter of bars and the distance between centres of adjacent
bars can be edited in the table Reinforcement layers. The properties of bars in the
selected layer are listed in the table Layer details. Coordinates of individual bars
cannot be changed.

Reinforcement layers

Laver Type %] n Distance As Waterial Begin ¥ Begin £ End ¥ End £
LML [mm] [mm]  [mm2] - [mm]  [mm]  [mm]  [mm]

1 Uniform layer (10 250 314 |3 S00B |+ | V4 -375 65 375 65

2 Uniform tayer |10 200 393 |3 S00B |+ | S [[-#00 -63 400 -G53
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For the one way slab reinforcement layers created by template using the number of

[ ]

bars in layer the diameter of bars and the number of bars in layer can be edited in

the table Reinforcement layers. The properties of bars in the selected layer are

listed in the table Layer details. Coordinates of individual bars cannot be changed.

Reinforcement layers
1% As ) Begin %" Begin Z End % End Z

Layer Type L n Loz Material i Lomd - —
1 |uniform layer |16 3 1206 [ 5008 462 62 -462 62
2 Uniform layer |16 2 1608 |3 S00E -462 -62 462 -&52

For the one way slab reinforcement layers created by definition of spacing the
distance between adjacent bars, the mode of edge bar definition, the distance of the

edge bar to the cross-section edge and the cover can be edited in the table
Reinforcement layers for one-way slab. The properties of bars in the selected
layer are listed in the table Layer details. Coordinates of individual bars cannot be

changed.
Reinforcement layers for one-way slab
(o] n Distance 5 . Edge bar distance . As Cover .
Layer Type {mm] et Edge bar specification {mm] [mm2] Surface for cover T WMaterial
Uniform layer |10 500 |200 Symmetrically - || 100 353 Lowsr 20 |—- cO0E |+ | 7
2 Uniform layer |10 500 |200 User input - | 195 393 Upper 30 |3 SO0E |+ | 7/

If proper checkboxes Identical are selected in table Identical properties for all bars,
diameter or material of reinforcement bar can be changed in this table. If checkboxes are off,

diameter or material can be edited in table of particular reinforcement type.
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12.1.7.9 Bent-up bars of longitudinal reinforcement
Bends on individual bars can be defined in property tables of reinforcement.

To input bends on multiple bars of longitudinal reinforcement click Bent-up bars in ribbon
group Longitudinal reinforcement.

Following two manners are available to create selection of bars:

e Sequential selection of bar numbers in Reinforcement bar lists. Click . to add

new item behind current row. Click % to delete current row.

e Gradually, bars of longitudinal reinforcement are selected by mouse. Selected bars
are listed in Reinforcement bars list. After selection of bars is finished, list of
bars can be edited.

Distance of bent-up bars s

Inclination in XZ plane & y=

Inclination in YZ plane o v

Selection of bars for bent-up bars

Start selection of bars by mouse

Reinforcement bar

1(2 (][]
213

Reinforcement bent-up bars dialog options:

e Distance of bent-up bars — input distance between individual bends of bars.

¢ Inclination in XZ plane — input angle of bent-up bar in XZ plane of cross-section (to
longitudinal axis of member).

e Inclination in YZ plane — input angle of bent-up bar in YZ plane of cross-section (to
longitudinal axis of member).

e Start selection of bars by mouse — starts to create the selection of bars to be bend.

If the selection is in progress, command Start selection of bars by mouse is replaced by
commands:

o Finish selection of bars — finishes selection of bars, Clear selection and
Remove last disappear.

o Clear selection — removes all bar numbers from the selection.

o Remove last — deletes last bar number from the selection.
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Bent-up bars on individual bar can be defined in property tables of bars, either in the table
Layer details for the reinforcement defined by layers or in the table Reinforcement bars for
the individually defined bars.

Laver details
fe] . W z Bh |®xZ |®YvZ
Bar Material Bent-up
[ mm] [ mm] [ mm] [ml 1 11
i 16 B 5008 50 202 ]
2 16 B 5008 30 202 |:|
3 16 B 5008 -30 202 |:|
4 16 B 5008 -50 202 |:|
Reinforcement bars
Layer Type @ As S— First point  distance ¥ distance Z = z Bent-up =h %z |* Yz
[ mm ] [ mm2 ] Origin [ mm] [mm] [mm] [mm] Iml 1 1
3 18 201 |3:-::3 T| /|| Point (0.0} (90 202 90 202 ]
4 15 201 |3 5008 ,| J [ Point 10,01 | 30 202 30 202 OJ

Bent-up bar is specified using following columns::

e Bent-up — switch on/off the bent-up bar.

e sp— input distance between individual bent-ups.

e axz — input angle of bent-up bar in XZ plane of cross-section (to longitudinal axis of
member).

e ayz—input angle of bent-up bar in YZ plane of cross-section (to longitudinal axis of
member).
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12.2 2D members reinforcement

12.2.1 Input of 2D members reinforcement by a template
The basic reinforcement templates are available for sections

e : of 2D members.

£

Input by reinforcement templates

Bars diameter, angle between layers and the number of bars in the layers can be defined in the
dialog for reinforcement input to reinforced cross-sections of 2D members:

Reinforcement layout For bwo-way slab on lower surface [
Zlab surface .
&6

First layer angle 0,0/= d
Bars material B500&A < & g
Cover ¢ = 20! mm
First layer d1
Diameter d 1 10 mm -
MNumber 4,00
Distance 250 mm
Input type Main -
Second layer
Diameter d 2 10/ mm %
MNumber 4,00 -
Distance 250 mm
Input type Main -

OK Cancel

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com



User guide IDEA RCS

105

12.2.2 Input of new bars for 2D member cross-sections

To input layer of longitudinal reinforcement into member 2D cross-section click New in

ribbon group Longitudinal reinforcement.

The reinforcement is defined in layers. The layer is defined by parameters. Some of the
parameters are related. It means that changing one of them influences the other(s).

|Tr! Reinforcement layers

Upper surface

|‘_

Lower surface

|‘_

-1

il
ra

Section 1

Section 2 - 2'
J67]67J6TJ67,

I |

@ 5.99¢12/m(B 500B),c=32mm

=l

(1)5.99012/m(B 5008),c=20mm

Surface /

Angle [°]
< Type of input

e MNumber | Distance
[mm] [/m] [mm]
12 6 187 Distance / 2 =

1 Lower =
84 1

Edge bar specification

Edge bar distance [mm] As [mm2/m ] plane

By clear cover | =

Value [mm ]

Eccentricity [ mm ]

0

Lot

&

Type Material

-

Vertical | =

B5008 » &

|

12 6 167 Distance / 2 T u
| per ¥
5 = PP

By clear cover | =

62

Vertical | =

BsS00B v £
. ~

OK Cancel

Parameters of one layer:

e g —input value of bar diameter for all bars in a layer

e Number /m - value defines the number of bars per meter in a layer. Value is

recalculated after the distance between bars changes.

e Distance — input value of distance between bars. Value is recalculated after the

number of bars changes.

e Edge bar specification — defines the type of calculation of the distance between the
edge bars from the slab section edge. One of following modes can be selected:
o Symmetrically — the distance of the first bar from the edge is calculated in
such way, that the distances of both edge bars from the edges is the same.
o Diameter/2 — the distance of first bar from the edge is set as a half of the bar

diameter.

o User input — the required value of the edge bar distance can be defined.
e Edge bar distance —calculated value of the edge bar from slab edge. If the Edge bar

specification is set to User input, the value is editable.
e Angle —direction of the reinforcement bars
e As — calculated reinforcement area

e Surface/plane — the surface selection for the definition of reinforcement. It can be the

upper, lower or centroidal plane
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Type of input — select the mode for definition of the layer position in relation to the
slab surface.
- For the first layer at upper or lower surface following options are available:

By clear cover — a value entered in the column Value defines the distance
between the bar’s exterior surface and the slab surface.

By axial cover - a value entered in the column Value defines the distance
between the bar axis and the slab surface.
- For the second layer at upper or lower surface additional options are available:
By clear distance from previous — a value entered in the column Value
defines the distance between two bar surfaces.
By axial distance from previous - a value entered in the column Value
defines the distance between two bar axes.
- For the centroidal layer following options are available:
Eccentricity — a value entered in the column Value defines the bar axis
distance from the centroidal slab plane.
Eccentricity — the calculated value of the bar axis distance from the centroidal slab
plane
Type — setting for the reinforcement type. Available options:
- Main
- Distribution — the distribution bars are taken into account only in detailing checks
Material — select reinforcement steel material grade defined for the layer

£ - add new reinforcement layer into the table
% - delete reinforcement layer from table

Import bars — click to import bar coordinates from a text file — see more in Errore.
L'origine riferimento non é stata trovata. Errore. L'origine riferimento non é
stata trovata..

12.2.3 Editing 2D members longitudinal reinforcement

Reinforcement layers Identical properties for all bars

Layer =
[ém]  [mm]
1 588 (167

Distance . .| First bar position | Angle As - Value
Type first bar position Surface for cover Position type r— Type \dentical Value

Lmm] Ll [mm2]
Distance / 2 x| 54 577 L Byc er|20 Vertical - @[ mm] o 12

Layer details
a

llaterial

82 Lmm) o) [mm]

According to the selected 2D member’s longitudinal reinforcement type, the following
properties can be adjusted in Data window:

Number of bars per meter

Distance between bars

Edge bar specification

Edge bar distance

Angle of bar direction

Area of reinforcement

Value — bar surface distance from slab surface
Type of reinforcement
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If proper checkboxes Identical are selected in table Identical properties for all bars,
diameter or material of reinforcement bar can be changed in this table. If checkboxes are not
selected, diameter or material can be edited in table Reinforcement layers.

The same rules for input and recalculation of values, which are used when defining new
reinforcement, are applied when editing the 2D reinforcement layers.

12.2.4 Shear reinforcement of 2D members

12.2.4.1 Ribbon group Links
Use commands in ribbon group Links to define shear reinforcement in one-way

I slabs:
Mew . . .
e New —add new links into the cross-section.
| Links |
12.2.4.2 New links
Click New in ribbon group Links to add new links into the cross-section.
[ ) Links S
Links _
Diameter 6| mm I‘_
Material BS00B » & #2840,
Distance in first direction 200 mm o P * P - ey
Number of links 500|/m i
Distance in second direction 200 mm ; - ; p v, —
Upper edge cover ED_mm
Lower edge cover 20/ mm —_ . P PR— _ —
Diameter of mandrel by code | 2 2' ‘T
Diameter of mandrel 4_.00_ = , . ” y ” |l
Anchorage length by code | E
Ancharage length 50/ mm Y ’ / I ’ P E‘T —
First layer angle 00|° + w
- I_ - X °
i |‘_
Section 2 -2'
0 00 0le
R
6 80 0 0 0
[o]4 Cancel

Options of Links dialog:

e Diameter — input diameter of link bar.

e Material — select material of link bar.

e Distance in first direction— input the distance between axes of links in first direction
of the cross-section (x-axis).

e Number of links — the calculated number of links per meter is displayed.

¢ Distance in second direction— input the distance between axes of links in second
direction of the cross-section (y-axis).
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e Upper edge cover — input the value of concrete cover at the top edge of the cross-
section.

e Lower edge cover — input the value of concrete cover at the lower edge of the cross-
section.

e Diameter of mandrel by code — if the checkbox is selected, the mandrel diameter is
calculated automatically according to the national code rules. Otherwise, the requested
value of mandrel diameter can be defined.

e Diameter of mandrel — input the requested value of mandrel as multiple of link bar
diameter.

e Anchorage length by code — if the checkbox is selected, the anchorage length of link
is calculated automatically according to the national code rules. Otherwise, the
requested value of anchorage length can be defined.

e Anchorage length — input the requested value of anchorage length.

e First layer angle — input the angle between rows of links and the first direction of the
cross-section (x-axis).

12.2.4.3 Editing links
The properties of the selected link can be edited in the data window.

Layers of links

Link o] Distance x Distance ¥y Angle Asg Upper cover Lower cover ndm Anchorage length Material
[.mm ] [mm] [mm] [°1 [mm2 }¥m2  [mm] [ mm ] [-1 [ mm ]
|ﬁ |2uu |2uu |u.u 707 ‘20 ‘20 ‘4.00 |5'3 B5008 |» &

Diameter, distance between links in the first cross-section direction, distance between links in
the second cross-section direction, angle of link rows, upper cover, lower cover, mandrel
diameter, anchorage length and material of the links layer can be edited in the Layers of links
table.
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12.3 User defined reinforcement templates

— — The existing reinforcement of cross-section can be stored into the

? F % database of user defined reinforcement templates. The stored template
Create Apply Manager  can be used to reinforce other sections in the current project or
sections in other projects.

User templates

Following commands in ribbon group User templates are available
to work with user templates of reinforcement:

e Create — stores the current reinforcement into the database of user reinforcement
templates. Dialog Add template appears. The target folder must be selected in the tree
control in the left part of dialog. The current reinforcement is stored as a template into
the selected folder.

e Apply — starts input of reinforcement using the user defined reinforcement template —
see 12.3.1 Reinforcing by user defined reinforcement template.

e Manager — launches templates manager — see 12.3.2 Templates manager.

12.3.1 Reinforcing by user defined reinforcement template

Dialog Select template appears after start of reinforcing by user defined reinforcement
template.

Only templates, which have the same cross-section type as the reinforced cross-sections, are
available in the tree control in the left part of the dialog.

Select the required template in the tree of available templates. Click Select to reinforce the
cross-section using the selected template.

Templates Details

4 T-Shapes Template details
4 T

Mame:

Elra Description:
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12.3.2 Templates manager

i New folder... Export... Import... Filter: Reinforcement template ~
Destination folder Details

4 T-Shapes Template details

MName: | R4

: Description: | T200
P New folder

¢ Connections

Template manager is used to manage templates in the database. The templates database
collects templates for:

¢ Reinforcement templates;
e Templates of tendon shapes;
e Templates of connection manufacturing operations.

Template types to be displayed can be selected in the combo box Filter.

The templates are stored using the structure of folders and items in folders (similar to the
structure of folders and files on drive).

The database structure (with respect to the filter settings) is displayed in the left part of the
dialog. Details of selected template or selected folder are displayed in the right part of dialog.

Following actions can be performed in the templates manager:

e Create new folder — by command New folder... in the main menu to create new
folder in the root folder or in the current subfolder.

e Rename folder — by command Edit in the context menu by right mouse click above
the required folder.

e Move folder —drag and drop selected folder(s) to the required target folder.
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e Remove folder (s) — by command Delete in the context menu by right mouse click
above the selected folder (s). The folder is removed including all subfolders and all
templates in removed folders and subfolders.

e Edit template name and description — template name and description of selected
template is displayed in the right part of the dialog. The template name and description
can be modified.

e Move template — drag and drop selected template(s) by mouse to the required target
folder.

e Delete template(s) — by command Delete in the context menu by right mouse click
above the selected template.

e Export templates — by command Export... in the main menu. Selected templates are
stored into the file with extension *.EXP. Exported templates can be e.g. used on other
computer.

e Import templates — by command Import... in the main menu. Templates from the
selected file with extension *.EXP are imported into the database of templates.
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12.4 Deleting reinforcement
Use commands in ribbon group Delete to delete reinforcement from cross-

;.[] ;T] section:
TEELEL A e Selected — delete selected layer or bar of reinforcement.

Delete e All —delete all reinforcement.

12.5 Import of reinforced cross-section

If IDEA RCS is started from superior application, some options of import may not be
available.

= | P Fibre No Label = TO import reinforced cross-section (geometry and

) . 1,2 Bars numbers  reinforcement) from text file (format *.NAV) click Reinforced
Import | Export cross-section in ribbon group Import - see more in Errore.

. k L'origine riferimento non é stata trovata. Errore. L'origine
Reinforced cross-section | riferimento non e stata trovata..

o =f =f

Cross-section shape e Reinforced cross-section — start import of cross-section
Reinforcement shape including reinforcement from text file
T Tendons e Cross-section shape — start import of cross-section

shape from text file
e Reinforcement — start import of reinforcement from text file
e Tendons — start import of tendons from text file

12.6 Export of reinforced cross-section

I | Fibre No Label A reinforced cross-section can be exported to a text file using
J | 1,2 Bars numbers commands in ribbon group Export reinforced cross-section.
Export Not - There are several options:
= draw

e Reinforced cross-section — exports the cross-section
including the reinforcement to a file (format *.NAV).
Cross-section shape e Cross-section shape — exports only the cross-section
Reinforcement without the reinforcement to a file (format *.NAV).

e Reinforcement — exports only the reinforcement to a
file (format *.NAV).
e Tendons — exports only tendons to a file (format *.NAV)

Reinforced cross-section

4 = =

12.7 Numbering of cross-section points

Fibre No Label = DI:I ‘ Ribbon group Cross-section points can be used to set drawing

options of fibre and bar numbers.

1,2 Bars numbers
Stirrups . . . . .
shape e Fibre — select mode of fibres drawing in the list. One of

Cross-section points following modes can be chosen:
o No labels — description of fibres is not drawn.
o Outside — fibre numbers are drawn outside the cross-section outline
o Inside — fibre numbers are drawn inside the cross-section outline
e Bar numbers — turns on/off drawing of reinforcement bar numbers
e Stirrups shape — turn on/off drawing of dimensioned stirrups outside the cross-
section
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12.8 Dimensioning of reinforced cross-section

Ribbon group Dimension lines can be used to set mode of
T [‘ - [ : dimension lines drawing:

dl*;:ll Standard| Stationing e Not draw — turns off drawing of dimensioq Iines_
e Standard — turns on drawing of standard dimension
L TETEET 2 lines of reinforcement.
e Stationing — turns on drawing of dimension lines with distances related to reference

point
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13 Check results
The checks can be launched using navigator commands Checks.

The cross-section check has a graphical and textual representation. Graphically, the presented
results are drawn in the Main dialog window. Results in textual presentation are displayed in
the Data window. For the checks, whose graphical presentation is not useful, a picture of
reinforced cross-section with overall dimensions and reinforcement data is displayed in the
Main window.

The graphical presentation of checks is adjustable by a setting dialog. The setting is saved for
the check and later used when the picture is printed into report.

13.1 Setting of Check execution of 1D members

Capacity N-M-M For the current section, click navigator command
Shear v | Checks > Setting to launch the -dialog to select
Torsion w | checks, which will be performed in the current
Interaction v | section.
Fatigue # | Only selected checks are executed. Not selected
Stress fimitation ¥ | checks are not calculated and the results are
Crack width v | empty. Thus they can’t be printed into a report.
Brittle Failure v e Capacity N-M-M - switch on/off the
Detailing execution of the capacity check.
Response N-M-M L4 e Shear — switch on/off the execution of the
Stiffnesses « | shear check.
M-N- diagram e Torsion — switch on/off the execution of
the torsion check.
¢ Interaction — switch on/off the execution
T R of the check of interaction of normal force, shear
force and bending moment.

e Fatigue — switch on/off the execution of the fatigue check. This combo box is
available only if the fatigue check is switched on in the Project data dialog.

e Stress limitation — switch on/off the execution of the stress limitation check.

e Crack width — switch on/off the execution of the crack width check.

e Brittle failure — switch on/off the execution of the brittle failure check. This combo

box is available only for prestressed sections and if the code EN 1992-2 is switched on

in the Project data dialog.

Detailing — switch on/off the execution of the detailing check.

Response N-M-M — switch on/off the execution of the response check.

Stiffnesses — switch on/off the calculation of the stiffnesses of the cross-section.

M-N-k diagram - switch on/off the calculation of the M-N- « diagrams. This option is

available only for Dutch national annex.

Unselect all — unselect all selected checks.

e Select all —select all checks.
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13.2 Setting of Check execution of 2D members

Capacity N-K

of

Shear

Interaction

Fatigue

Stress limitation

Crack width

Detailing

Response N-M

AARAaR 3

Un=zelect all

Select all

Project data dialog.

For 2D member sections the following checks are
available:

e Capacity N-M - switch on/off the
execution of the capacity check.

e Shear - switch on/off the execution of the
shear check.

e Interaction - switch on/off the execution
of the check of interaction of normal force, shear
force and bending moment.

e Fatigue - switch on/off the execution of
the fatigue check. This combo box is available
only if the fatigue check is switched on in the

Stress limitation - switch on/off the execution of the stress limitation check.
Crack width - switch on/off the execution of the crack width check.
Detailing - switch on/off the execution of the detailing check.

Response N-M - switch on/off the execution of the response check.
Unselect all - unselect all selected checks.

Select all — select all checks.

13.3 Setting the evaluated combination

Accidental
Extreme

Combinations i

Fundamental T the accidental combination is defined and switched on to be used in
checks, the evaluation mode of combinations can be set in appropriate
checks.

Extreme — switch to evaluate the extreme check values from the

fundamental and the accidental combination..

¢ Fundamental — switch to evaluate results for the fundamental combination only.
e Accidental — switch to evaluate results for the accidental combination only.

The extreme results are searched when evaluating results of overall checks or when

generating the check report.
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13.4 Setting of the checked direction for 2D members section checks

The checks are executed in the directions of the principal stresses or user defined directions
(see Errore. L'origine riferimento non é stata trovata. Errore. L'origine riferimento non

¢ stata trovata.)

— Inthe presented checks (graphical and numerical presentation) it is
\:l: possible to switch between particular directions in which the results of
-H checks are evaluated. In the graphical window an arrow mark is
135.0° schematically drawn to display the available directions. Clicking the mark

the screen switches to another direction.

Available arrows are coloured by
e Red - for actual direction
e Orange — for direction of the extreme check
e Blue — other available directions

Click buttons in ribbon group Checked directions to switch between
directions. Results for previously/or next checked direction are displayed

" Extreme
afterwards.

NL N

Checked directions: |y the Report, the extreme check is always printed.
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13.5 Overall check

To display the overview of results for all executed checks in the current section and the
current loads extreme click navigator command Checks > Overall. In the graphical window
the reinforced cross-section with information about longitudinal and shear reinforcement is
displayed.

Ribbon group Components label is available.

The overview of all check results is displayed in the Data window. The check with the
maximal value is labelled as Governing type of check.

.
Reinforced cross-section : R 1
Z
[} Concrete : C25/30
1 Age:280d
= ! | Reinforcement : (B 500B)
Olr‘m_ﬁ 3022, elevation -327 mm
N ——— i mmm 4 e e Stirrups:
= 86 - 300 mm
2= @ Cover :
= Upper edge - 30 mm
Lower edge - 25 mm
: Other edges : 30 mm
1
L 825 |, 200 | 825 |
A Cd ” .
L 1850 1
A n
Data * 0 X
Overall
Governing fype of check NEd M Ed,y MEd,z VEd TEd Value Check
[kN] [kNm ] [kNm ] [kN] [kNm ] [%]
Flexural slenderness 0,00 113,73 0,00 65,66 0K
Type of check N Ed MEdy MEd,z VEd TEd Check
[kN] [kNm ] [kNm ] [kN] [kNm ]
Shear 0,00 0,00 0,00 oK
Torsion 0,00 0K
Interaction 0,00 0,00 0,00 0,00 0,00 oK
Stress Limitation 0,00 113,73 0,00 oK
Crack Width 0,00 113,72 0,00 oK
Flexural slenderness 0,00 113,73 0,00 Ok
Limit value of the exploitation of the crozs-zection 100,00 %

Monconformity

ik Shear is resisted by concrete, shear reinforcement is required according to detailing provisions, see 822

ik Upper or lower design value of internal forces of one of SLS combinations caused to happen concrete stress higher than concrete
tensile strength (section is cracked). Based on code and calculation seftings it i= assumed that the cencrete resistz no tension in SLS
checks for all combinatiens of current extreme. The assumptions for SLS checks in other extremes of current =section are nof]
influgnced.

ik The action of concrete in tension iz excluded because the cracks appear, see clause 7.1 (2)

ik Internal forces caused by fundamental combination of ultimate limit state are egualto zero. That is why the value of the exploitation
of the cross-section calculated by interaction diagram is zero too. In such case real reinforcement area in the cross-section is
censidered for the conditiens accerding to clause 7.4.2 instead of the area of steel reguired at thiz section for ultimate limit state. In
case that the value of the expleitation is greater than zero, real reinforcement area multiplied by the value of the exploitation is taken as
the area of steel required.

¥ ~ccording EN 1992-1-1 article 7.4.2 check of span/depth iz satified. Any other calculation of deflection musn't be done.
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13.5.1 Ribbon group Component labels

Coreraic CF

e Reinforcement bars — show or hide
longitudinal reinforcement description in the picture of
oucts and | reinforced cross-section
Lz e Stirrups — show or hide stirrups description in
Components lebel the picture of reinforced cross-section
Tendons — show or hide tendons description in the picture of reinforced cross-section

Ducts and tubes — show or hide description of tendon ducts and debonding tubes in
the picture of reinforced cross-section.

Prre—
BRIE, Foalla
IR, Foakia

Reinforcement
bars

Stirrups | Tendons
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13.6 Ultimate limit state checks

To display the results overview of all executed ultimate limit state checks in the current

section and the current loads extreme click navigator command Checks > Ultimate Limit
state.

The content in the graphical window is the same as described in chapter 13.5 Overall check.
Overview of ultimate limit state checks is displayed in the Data window.

Ribbon group Components label is available — see 13.5.1 Ribbon group Component
labels.
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13.7 Section Capacity check

To execute the capacity check and to display resulting interaction diagrams for the current
section and the current loads extreme click navigator command Checks > Ultimate Limit
state > Capacity N-M-N.

Ribbon groups Type of results, Combinations, Checked directions, Diagram type,
Interaction surface section, Draw points, Grid of interaction surface section, Interaction
diagram export, Colors settings and Drawing setting are available.

In the Main window the interaction diagrams are drawn. In the Data window the text
representation is printed.

Either one interaction diagram may be drawn for the current extreme of the current section or
all interaction diagrams for all extremes in the current section may be drawn.

Interaction diagram is calculated with respecting effects of prestressing. Thus design values of
internal forces without prestressing are used for capacity check.

N- Mz
Iy - bz N - M wslednice M- My

13.7.1 Ribbon group Type of results

~ Use commands in this ribbon group to switch the modes of interaction
‘ O ‘ @‘- diagrams drawing.

Extreme | Section . . . .
e Extreme — switch to draw one interaction diagram for the current

Tvpe ofresus | €Xtreme of the current section.
e Section- switch to draw interaction diagrams for all extremes of the
current section.
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13.7.2 Ribbon group Combinations
See 13.3 Setting the evaluated combination.

13.7.3 Ribbon group Checked directions
See 13.4 Setting of the checked direction for 2D members section checks.

13.7.4 Ribbon group Diagram type

s e Interaction sections - switch to draw the individual sections of
’ O Q the interaction surface.
interaction|  ULS e ULS eccentricity switch to draw the interaction diagram
sections | eccentricly  recalculated to the eccentricity of normal force. (the core of the cross-
D iyne section). In case that the normal force is zero, a horizontal section in

My-Mz plane is drawn.

13.7.5 Ribbon group Interaction surface sections
The buttons turn on/off drawings of interaction surface sections.

e Horizontal — turns on/off drawing of
$ @_ @, @, * 4 horizontal section of intersection surface through
_ . n. . %@ thepoint Ned,0,0.
Hofzontal Mres | My | Mz @ o N-M res — turns on/off drawing of the
Interaction surface sections vertical section of intersection surface through the
origin of coordinate system and the result of
bending moments MEyy, MEq . If the both sections are zero, the section is drawn in
the plane N-My.
e N - My — turns on/off drawing of a vertical section of intersection surface through the
point (0,0,MEd,z) parallel with the plane N-My.
e N-Mz —turns on/off drawing of a vertical section of intersection surface through the
point (0,0,MEd,y) parallel with the plane N-Mz.

The buttons on the right side of the ribbon group are used for adjusting the vertical and
horizontal scale of interaction diagram, or respectively for a setting of default scale in both
directions.

13.7.6 Ribbon group Draw points
Buttons turn on/off the drawing of points representing loads in interaction

'$- diagram.

Loads  Ultimate e Loads - turns on/off the drawing of points representing load

effects, i.e. applied design internal forces.
Draw points e Ultimate — turns on/off drawing of points representing design
resistance forces.

13.7.7 Grid of interaction surface sections

e User settings — switch on/off possibility to
define user settings of grid distances of interaction
: surface section. If not selected, the grid setting is
seffngs | _ determined automatically.

Grid of interaction surface sections e Moment — input step of moment in the grid of

Moment 100,00 kNm

4 F 4K

nnnnn
Force [ERRR e

User

interaction surface section.
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e Force - — input step of moment in the grid of interaction surface section.

13.7.8 Ribbon group Export of interaction diagram

Interaction diagram can be exported to the text file or into the Microsoft Excel sheet (requires
Microsoft Excel to be installed on the workstation).

Txt Excel H:rié:ntal N -
ldres

To export the interaction diagram use
commands in ribbon group Interaction
diagram export:

Mermal farce increment

.1nn nn -
[ERE ] R

e TXT —export of interaction diagram
points to a text file

e Excel — run Microsoft Excel and export points of interaction diagram to the first sheet
of new workbook.

e Normal force increment — value of normal force increment for export of interaction
diagram points. The sections on the vertical axis of interaction diagram are generated
(parallel to the horizontal axis) respecting the specified value of normal force
increment. Intersection points of the section and the curve of interaction diagram are
exported to the text file or the Microsoft Excel sheet.

Interaction diagram export

13.7.9 Ribbon group Drawing settings
O- @ S 10 = This group is available if Type of results is set to Section.

e Extreme — switch to draw the extremal interaction
diagram in the current position.
e All —switch to draw all interaciton diagrams in the
current position.
e Number — set the number of interaction diagrams to be drawn. The diagrams with the
highest exploatation value are drawn.
e Position — set the positon on the current design member, for which the interaction
diagrams are drawn.

Position 1.00
Bxdreme | All

Drawing settings

13.7.10 Ribbon group Colors settings

N —= This group is available if Type of results is set to Section.

Standard Different Legend
colars

Use commands in this ribbon group to set the drawing colors of
interaction diagrams..

Colars settings e Standard — switch to draw all interaction diagrams in one
color — default color for drawing of interaction diagrams.
o Different colors — switch to draw each interaction diagram in different color.
e Legend — switch on/off drawing of legend describing the points which represents the
design resistance forces.
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13.8 Shear check

To execute the shear check for the current section and the current loads extreme click
navigator command Checks > Ultimate Limit state > Shear.

In the Main graphical window the reinforced cross-section is displayed with the geometrical,
material and overall data about the shear and longitudinal reinforcement. The check itself
doesn’t have any graphical representation.

In the Data window the detailed text representation of shear check is printed.

Ribbon groups Combinations, Code and calculation settings and Resistance region are
available.

13.8.1 Ribbon group Combinations
See 13.3 Setting the evaluated combination.

13.8.2 Ribbon group Code and calculation settings

e a5 - e Strut optimisation - switch on/off performing the

@ optimisation of concrete strut during check to achieve the

Strut optimal utilisation of truss analogy component selected in
optimization

the code and calculation settings. If the option is selected,
the calculated strut angle is displayed. Otherwise the user
defined value of strut angle can be defined.

Code and calculation settings

13.8.3 Ribbon group Resistance area

= & e Draw — switch on/off drawing of shear resistance area. For rectangular and
& T-sections only.
Draw

Resi...
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13.9 Torsion check

To execute the torsion check for the current section and the current loads extreme click
navigator command Checks > Ultimate Limit state > Torsion.

In the Main graphical window the picture of reinforced cross-section and the picture of
equivalent thin-walled cross-section are drawn. The check itself doesn’t have any graphical
representation.

Ribbon groups Combination and Code and calculation settings are available.
In the Data window a detailed text representation of the torsion check is printed.

13.9.1 Ribbon group Combinations
See 13.3 Setting the evaluated combination.

13.9.2 Ribbon group Code and calculation settings
See 13.8.2 Ribbon group Code and calculation settings.
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13.10 Interaction check of shear, torsion, bending and normal force

To execute the response check with the interaction of shear, torsion, bending and normal force
for the current section and the current loads extreme click navigator command Checks >
Ultimate Limit state > Interaction.

In the Main graphical window the check is drawn, in the Data window the detailed text
representation of the check is printed.

Ribbon groups Combinations, Code and calculation settings, View, View setting, Checked
directions, Strain, Stress, Results label, Results graph, Resultant forces, Cross-section,
Type of results are available.

13.10.1 Ribbon group Combinations
See 13.3 Setting the evaluated combination.

13.10.1 Ribbon group Code and calculation settings
See 13.8.2 Ribbon group Code and calculation settings.

13.10.2 Ribbon group View

- o 2D — turns on drawing of results in 2D picture
é = E :f [ (cross-section areas, courses of stress and strain).
D o 3D — turns on drawing of courses of stress and
2D 3D . . . .
strain of concrete and reinforcement in 3D view.
View o 3D forces — turns on drawing of forces
resultants id 3D view.
e Diagram - turns on/off drawing of check results as Stress-strain diagrams, draws
stress and strain in concrete fibres and reinforcement bars — see 13.10.12 Check
by Stress-strain diagram.

forces  Dlagram
orces

13.10.3 Ribbon group View setting

e Rotated css — turns on/off drawing of cross-section and stress and
&A? 'f'\ strfair_] distr_ibutions ona r_otated cross_-section in the way that the neutral
Rotated Reage  XISIS horizontal to _obtaln a larger picture on the screen. _
css | outside e Results outside - turns on/off drawing of a cross-section and stress
View setting and strain distributions outside the cross-section. If the stress and strain is
drawn inside the cross-section, the strain and stress in concrete and in
reinforcement is displayed. The stress in reinforcement bars is not displayed inside the
Ccross-section.

13.10.4 Ribbon group Checked directions
See 13.4 Setting of the checked direction for 2D members section checks.

13.10.5 Ribbon group Strain

Set strain courses drawing options. Options for tendons are
available only for staged sections.

J Concrete T

_r Reinforcement . .
e Concrete - turns on/off drawing of concrete strain

& Tendon 4 4 (distribution.
ST e Reinforcement — turns on/off drawing of strain in the
reinforcement bars.

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com



User guide IDEA RCS 126

e Tendon — turns on/off drawing of strain in the tendons.

e +-increase the scale of strain display (the strain of concrete and reinforcement are in
the same scale).

e -- - decrease the scale of strain display (the strain of concrete and reinforcement are in
the same scale).

e +-increase the scale of tendon strain display.

e -- - decrease the scale of tendon strain display.

13.10.6 Ribbon group Stress
Set stress courses drawing options. Options for tendons are

F' Concrete *r TF . .
. —= available only for staged sections.
T Reinforcement F|F ]
— *, =p e Concrete - turns on/off display of concrete stress
= 17 distribution.

_ e Reinforcement - turns on/off display of stress in

reinforcement bars.
e Tendon - turns on/off display of stress in tendons.
+ - increase the scale of concrete stress drawing (the stress of concrete and
reinforcement bars are in different scale).
— - decrease the scale of concrete stress drawing
+ - increase the scale of stress drawing in the reinforcement bars.
— - decrease the scale of stress drawing in the reinforcement bars.
+ - increase the scale of stress drawing in the tendons.
— - decrease the scale of stress drawing in the tendons.

13.10.7 Ribbon group Results label

Concrete ewreme = 1he group provides options for labelling style of results in concrete,
reinforcement and tendons. Options for tendons are available only for
staged sections.

Reinforcement Extreme | =
Tendon Extreme =

Resutts label e Concrete — choose labelling style for concrete:
o No label — turns off all the labels.
o Extreme — labels the minimum and maximum strain/stress values in concrete.
o All - labels the strain/stress values in all concrete fibres.
¢ Reinforcement — choose labelling style of reinforcement bars results:
o No label - turns off all the labels in the reinforcement bars.
o Extreme - labels the minimum and maximum strain/stress values in the
reinforcement bars.
o All - labels the strain/stress values in all the reinforcement bars.
e Tendon - choose labelling style of tendon results:
o No label - turns off all the labels in tendons.
o Extreme - labels the minimum and maximum strain/stress values in tendons.
o All - labels the strain/stress values in all tendons.

13.10.8 Ribbon group Results graph

Tz s Hateh = The group provides options to display the courses of stress and strain
in concrete, reinforcement and tendons. Options for tendons are

Reinforcement Fil - ) )
— «y - available only for staged sections.
Results graph e Concrete — choose graph style of concrete results:
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o Line —draws the outline of the graph of stress and strain courses in concrete.
o Hatch — draws hatched graph of stress and strain courses in concrete.
o Fill —draws graph of stress and strain courses in concrete filled with colour.
e Reinforcement - choose graph style of results in reinforcement:
o Line —draws the reinforcement bars in graph of stress and strain courses as
lines.
o Outline — draws the outline of reinforcement bars in graph of stress and strain
courses.
o Fill —draws the filled outline of reinforcement bars in graph of stress and
strain courses.
e Tendon - choose graph style of results in tendons:
o Line —draws the tendons in graph of stress and strain courses as lines.
o Outline — draws the outline of tendons in graph of stress and strain courses.
o Fill —draws the filled outline of tendons in graph of stress and strain courses.

13.10.9 Ribbon group Resultant forces

(Fe [Fet[Fre|Fet [nc |  Fc-shows/hides the position of the resultant of the concrete

compression zone.
e Frt - shows/hides the position of the resultant of the tensile

reinforcement.
e Frc - shows/hides the position of the resultant of the
reinforcement in compression.

e Ftt - shows/hides the position of the resultant of the tendons.

e Ac - shows/hides the hatching of the concrete compression zone.

e Dimension lines X, d - shows/hides the dimension lines for the depth of the
compression zone and the effective depth of cross-section.

e Dimension lines of results positions - shows/hides the dimension lines for the
positions of resultant forces.

= . . .
I ‘Zf Dimension lines x, d I

I i Dimengion lines I

Rezultant forces

13.10.10 Ribbon group Cross-section

| &4 |Fore outsive |v[lmlExtremefioe | ‘w0 ® _Dirr_lension lines - shows/_hides the
L U G | dimension lines for the cross-section

! ~|1,2 Barz numbers _|-'| Extreme bar 'L_ .

Dimensicn | geometry and the centre of gravity.

) Il :
lines 1,2 Tendons numbers u Extreme tendon e Fibre — the list-box pFOVidES three

options to draw the fibre labels:
o - Outside of the outline of the cross-section;
o Inside of the outline of the cross-section;
o No label.
Bars numbers - shows/hides the bar numbers.
Tendons numbers - shows/hides the tendon numbers.
Extreme fibre - highlights the extremely loaded fibre (s).
Extreme bar - highlights the extremely loaded reinforcement bar(s).
Extreme tendon — highlights the extremely loaded tendon(s).
+ - makes the concrete fibre and extreme reinforcement/tendons labels larger.
— - makes the concrete fibre and extreme reinforcement/tendons labels smaller.

Cross-section

Options for tendons are available only for staged sections.
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13.10.11 Ribbon group Type of results

[nitiale | To set which graphs of stress-strain courses should be displayed, use buttons in

p— ribbon group Type of results. This group is available only for staged sections.
[Total | e Initials — turns on/off drawing of courses of stress and strain caused by

Type ofir. | Prestressing and permanent component of load effects.
- ¢ Increment — turns on/off drawing of courses of stress and strain caused
by effects of variable loads in current loads extreme.
e Total — turns on/off drawing of courses of stress and strain caused by all effects
(initials and variable loads) in current loads extreme.

Options for tendons are available only for staged sections.
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13.10.12 Check by Stress-strain diagram

To launch the check using a stress/strain diagram click Diagram in ribbon group Check. This
option displays the stress/strain of the concrete fibres and reinforcement bars in a stress/strain
diagram.

In the displayed picture the concrete fibre or the reinforcement bar can be reviewed by
double-clicking with the left mouse button. For this selected part the stress-strain diagram is
displayed for steel or concrete elements with display of position of inserted member.
Positioning the mouse over the reinforcement bar or the concrete fibre displays the
information bubble with the numerical values for the inserted element.

Ribbon groups Cross-section, Label extremes and Stress-strain relationships are available.
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13.10.12.1 Ribbon group Cross-section

Fibre Outside |+ || Extreme fiore | g o Fibre - the list-box provides three options to
|1,2 Barz numbers | |T—'| Extreme bar | 'L_ draw the fibre labels: . .
| I | o - O_ut5|de of the c_ross-sectlon; _
1,2 Tendons numbers |[2] Exdreme tendon o Inside of the outline of cross-section;
Cross-zection o No label.

e Bars numbers - shows/hides the bar numbers.

e Tendon numbers — shows/hides the tendon numbers.

e Extreme fibre - highlights the extremely loaded fibre(s).

e Extreme bar - highlights the extremely loaded reinforcement bar(s).

e Extreme tendon - highlights the extremely loaded tendon(s).

e + - makes the concrete fibre labels larger.

e — - makes the concrete fibre labels smaller.

Options for tendons are available only for staged sections.

13.10.12.2 Ribbon group Label extremes

[mea Fibre | e Fibre - shows/hides the stress and strain values at the most loaded
fibre(s).

e Bar - shows/hides the stress and strain values at the most loaded
reinforcement bar.

e Tendon - shows/hides the stress and strain values at the most loaded

|llh Bar |

[Mpa Tendon |

Label extr...
tendon.
Options for tendons are available only for staged sections.

13.10.12.3 Ribbon group Stress-strain relationships

== e Draw points - shows/hides the values of points on parabolic
E:: part of stress-strain interaction.

Draw e +-increase the number of points on parabolic part of stress-
points strain relationship.
Stress-strain relationship e —-decrease the number of points on parabolic part of stress-

strain relationship.
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13.11 Fatigue check

To execute the Fatigue check for the current section and the current loads extreme click
navigator command Checks > Serviceability limit state > Fatigue.

Ribbon groups View, View setting, Checked directions, Strain, Stress, Results label,
Result graph, Results, Cross-section, Type of results and Fatigue combination are
available.

In the Main graphical window the check is displayed, in the Data window the detailed text
representation of the check is printed.

13.11.1 Ribbon group View
See 13.10.2 Ribbon group View.

13.11.2 Ribbon group View setting
See 13.10.3 Ribbon group View setting.

13.11.3 Ribbon group checked directions
See 13.4 Setting of the checked direction for 2D members section checks.

13.11.4 Ribbon group Strain
See 13.10.5 Ribbon group Strain.

13.11.5 Ribbon group Stress
See 13.10.6 Ribbon group Stress

13.11.6 Ribbon group Results label
See 13.10.7 Ribbon group Results label.

13.11.7 Ribbon group Results graph
See 13.10.8 Ribbon group Results graph.

13.11.8 Ribbon group Resultant forces
See 13.10.9 Ribbon group Resultant forces.

13.11.9 Ribbon group Cross-section
See 13.10.10 Ribbon group Cross-section.

13.11.10 Ribbon group Type of results
See 13.10.11 Ribbon group Type of results.

13.11.11 Ribbon group Fatigue combination

[Basic | Use this ribbon group to set the combination for drawing of stress and strain

With cyciic load courses of the cross-section.

e Basic — switch to draw results for the basic fatigue combination.
Fatigue combi._ e With cyclic load — switch to draw results for the fatigue combination
including the cyclic loads.
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13.12 Serviceability limit state (SLS)

To display the overview of Serviceability limit state checks executed for the current section
and the current load extreme click navigator command Checks > Serviceability limit state.

Ribbon group Components label is available — see 13.5.1 Ribbon group Component labels.

The graphical representation of the SLS check is same as the representation described in
chapter 13.5 Overall check.

Overview of serviceability limit state checks is displayed in the Data window.
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13.13 Stress limitation check

To execute the Stress limitation check for the current section and the current loads extreme
click navigator command Checks > Serviceability limit state > Stress limitation.

Ribbon groups View, View setting, Checked directions, Strain, Stress, Results label,
Result graph, Results, Cross-section, Stiffness and Type of results are available.

In the Main graphical window the check is displayed, in the Data window the detailed text
representation of the check is printed.

13.13.1 Ribbon group View
See 13.10.2 Ribbon group View.

13.13.2 Ribbon group View setting
See 13.10.3 Ribbon group View setting

13.13.3 Ribbon group checked directions
See 13.4 Setting of the checked direction for 2D members section checks

13.13.4 Ribbon group Strain
See 13.10.5 Ribbon group Strain.

13.13.5 Ribbon group Stress
See 13.10.6 Ribbon group Stress

13.13.6 Ribbon group Results label
See 13.10.7 Ribbon group Results label

13.13.7 Ribbon group Results graph
See 13.10.8 Ribbon group Results graph.

13.13.8 Ribbon group Results

e Dimension lines x, d — shows/hides the dimension lines for the position
‘Iﬁ of neutral axis.
Dimension
lines x, d
Results

13.13.9 Ribbon group Cross-section
See 13.10.10 Ribbon group Cross-section
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13.13.10 Ribbon group Stiffness
Buttons in this group enable to switch between drawing of results with taking into

Ec s : . L
M account short-term stiffness and calculation or taking into account long-term
stiffness. Picture of stress and strain courses are drawn for selected stiffness.
This ribbon group is not available for staged section.
Stiffness

13.13.11 Ribbon group Type of results
See 13.10.11 Ribbon group Type of results.
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13.14 Crack width check

To execute the Crack width check for the current section and the current loads extreme click
navigator command Checks > Serviceability limit state > Crack width.

Ribbon groups View, Checked directions, View setting, Strain, Stress, Results label,
Results graph, Results, Cross-section and Stiffness are available.

In the Main graphical window the check is drawn, in the Data window the detailed text
representation of the check is printed.

13.14.1 Ribbon group View

' e o 2D — turns on drawing of results in 2D picture (cross-
é = g ~4 | section areas, courses of stress and strain)
i Cracks o 3D — turns on drawing of courses of stress and strain of
20 3D | SEEp . ) .
n szt concrete and reinforcement in 3D view
View o Crack in slabs — turns on drawing of crack in slabs.

This button is available only for 2D sections.

13.14.2 Ribbon group checked directions
See 13.4 Setting of the checked direction for 2D members section checks

13.14.3 Ribbon group View setting
See 13.10.3 Ribbon group View setting.

13.14.4 Ribbon group Strain
See 13.10.5 Ribbon group Strain

13.14.5 Ribbon group Stress
See 13.10.6 Ribbon group Stress

13.14.6 Ribbon group Results label
See 13.10.7 Ribbon group Results label

13.14.7 Ribbon group Results graph
See 13.10.8 Ribbon group Results graph.

13.14.8 Ribbon group Results
See 13.13.8 Ribbon group Results

13.14.9 Ribbon group Cross-section

See 13.10.10 Ribbon group Cross-section, except buttons for highlighting of extreme fibres,
which has no sense for crack width check.

13.14.10 Ribbon group Type of results
See 13.10.11 Ribbon group Type of results.

13.14.11 Ribbon group Stiffness
See 13.13.10 Ribbon group Stiffness.
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13.14.12 Ribbon group Crack

This group is available when drawing of crack on slabs is active after clicking

" H
Crack in slabs in ribbon group View.

The crack size can be adjusted by clicking the button for scale increase/decrease.

Cracks
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13.15 Flexural slenderness check

To execute the flexural slenderness check according to article EN 1992: 7.4.2 for the current
section and the current loads extreme click navigator command Checks > Serviceability
limit state > Flexural slenderness.

In the Main graphical window the static scheme of beam with supports and effective length is
drawn.

In the Data window a detailed text representation of the flexural slenderness check is printed.
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13.16 Brittle failure check

To execute the brittle failure check for the current section and the current loads extreme click
navigator command Checks > Serviceability limit state > Brittle failure.

This check is available only for prestressed reinforced sections for code EN 1992-2.
Graphical scheme of reinforced cross-section is drawn in Main window.
In the Data window detailed the text representation of the brittle failure check is printed.
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13.17 Detailing check

To execute the check of the detailing rules for the current section and the current loads
extreme click navigator command Checks > Detailing.

The content in the Main graphical window is the same as described in chapter 13.5 Overall
check.

In the Data window detailed the text representation of the detailing rules check is printed.
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13.18 Advanced analysis

To run special checks and analysis for the current section and the current loads extreme click
navigator commands in group Checks > Advanced analysis:

e Check of response
e Calculation of cross-section stiffnesses
e Calculation of M-N-k diagram — for Dutch national annex.

The content of graphical window is the same as for 13.5 Overall check.
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13.19 Response check

To execute the check of cross-section response for the current section and current loads
extreme click navigator command Checks > Advanced analysis > Response N-M-M.

In the Main graphical window the check is drawn, in the Data window the detailed text
representation of the check is printed.

Ribbon groups Combinations, View, View setting, Checked directions, Strain, Stress,
Results label, Results graph, Resultant forces, Cross-section and Type of results are
available.

13.19.1 Ribbon group Combinations
See 13.3 Setting the evaluated combination.

13.19.2 Ribbon group View
See 13.10.2 Ribbon group View.

13.19.3 Ribbon group View setting
See 13.10.3 Ribbon group View setting.

13.19.4 Ribbon group checked directions
See 13.4 Setting of the checked direction for 2D members section checks.

13.19.5 Ribbon group Strain
See 13.10.5 Ribbon group Strain.

13.19.6 Ribbon group Stress
See 13.10.6 Ribbon group Stress

13.19.7 Ribbon group Results label
See 13.10.7 Ribbon group Results label.

13.19.8 Ribbon group Results graph
See 13.10.8 Ribbon group Results graph.

13.19.9 Ribbon group Resultant forces
See 13.10.9 Ribbon group Resultant forces.

13.19.10 Ribbon group Cross-section
See 13.10.10 Ribbon group Cross-section.

13.19.11 Ribbon group Type of results
See 13.10.11 Ribbon group Type of results.
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13.20 Stiffness calculation

To execute the short and long term stiffnesses calculation of the cross-section for the current
section and loads extreme click navigator command Checks > Advanced analysis >
Stiffnesses.

Ribbon groups View, View setting, Strain, Stress, Results label, Results graph, Results,
Cross-section, Type of results and Stiffness are available.

In the Main graphical window the check is drawn, in the Data window the detailed text
representation of the calculation is printed.

13.20.1 Ribbon group View
See 13.10.2 Ribbon group View. Buttons 3D forces and Diagrams are not available.

13.20.2 Ribbon group View setting
See 13.10.3 Ribbon group View setting.

13.20.3 Ribbon group Strain
See 13.10.5 Ribbon group Strain

13.20.4 Ribbon group Stress
See 13.10.6 Ribbon group Stress

13.20.5 Ribbon group Results label
See 13.10.7 Ribbon group Results label

13.20.6 Ribbon group Results graph
See 13.10.8 Ribbon group Results graph.

13.20.7 Ribbon group Results
See 13.13.8 Ribbon group Results

13.20.8 Ribbon group Cross-section

See 13.10.10 Ribbon group Cross-section, except buttons for highlighting of extreme fibres,
which has no sense for stiffnesses calculation.

13.20.9 Ribbon group Stiffness
See 13.13.10 Ribbon group Stiffness.

13.20.10 Ribbon group Type of results
See 13.10.11 Ribbon group Type of results.
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13.21 Calculation of M-N-k diagram

To run the calculation of M-N-k diagram for the current section and the current loads extreme
click navigator command Checks > Advanced analysis > M-N-k.

Ribbon groups View, M-N-k, View setting, Strain, Stress, Results label, Results graph,
Results and Cross-section are available.

In the Main graphical window the check is drawn, in the Data window the detailed text
representation of the calculation is printed.

13.21.1 Ribbon group View

I'R4
‘é= “ e 2D —turns on drawing of results in 2D picture (cross-section
2D 30 W-N-k: .
areas, courses of stress and strain)
View e 3D —turns on drawing of courses of stress and strain of concrete
and reinforcement in 3D view
e M-N-k — turns on drawing of M-N-« diagram

13.21.2 Ribbon group M-N-k

|;|h|:
H’/ . .L/ . 1’/ . Ms Mu  Use commands in ribbon group M-N- k to set the drawing of M-
ULS | Short  Long N- Kdiagram.

M-tk e ULS - switch to drawing of diagram on ULS or drawing

of stress-strain courses on ULS and the selected moment of the diagram.

e Short - switch to drawing of diagram for short term effect of load actions or drawing
of stress-strain courses for short-term effects and the selected moment of the diagram.

e Long - switch to drawing of diagram for long term effect of load actions or drawing of
stress-strain courses for long-term effects and the selected moment of the diagram.

e Mr — switch to drawing of stress-strain courses for the current diagram type and
moment on concrete cracking

e Mc - switch to drawing of stress-strain courses for the current diagram type and
moment on concrete plasticity

e Ms —switch to drawing of stress-strain courses for the current diagram type and
moment on reaching yield strength of reinforcement steel.

e Mu - switch to drawing of stress-strain courses for the current diagram type and
moment on ultimate limit state

13.21.3 Ribbon group View setting
See 13.10.3 Ribbon group View setting.

13.21.4 Ribbon group Strain
See 13.10.5 Ribbon group Strain

13.21.5 Ribbon group Stress
See 13.10.6 Ribbon group Stress

13.21.6 Ribbon group Results label
See 13.10.7 Ribbon group Results label
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13.21.7 Ribbon group Results graph
See 13.10.8 Ribbon group Results graph

13.21.8 Ribbon group Results
See 13.13.8 Ribbon group Results

13.21.9 Ribbon group Cross-section
See 13.13.9 Ribbon group Cross-section
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14 Report for the current section

. % % Click navigator command Report to create new report for the
current section. Ribbon groups Report and Print are available.
S '*E”E Click Setting in group Report to launch setting dialog for the

report of the project — see 5.5.1Global report setting.
Report Print

Commands in ribbon group Print:

e Print —print of the report to the selected print device

e Preview —display print preview of the report

e Save as — save the report to the file of HTML, MHT (web archive including pictures)
or TXT format.

14.1 Report setting

The report setting of the current section is available after clicking navigator command Report
> Setting. The executed checks in the current section (making a selection is described in 13.1
Setting of Check execution of 1D members) are enabled to be printed into report.

Click edit button & to specify, which tables should be printed into report for particular
check. If check has graphical representation, it is possible to set picture name and size.

Report setting | E2

Data

Load effectz L

Action Stages L4

Losses L _{{‘

Checks - Ultimate Limit States

Capacity N-M-I1 Ll Z

Shear LA Z

Torsion LA Z

Interaction LA Z

Checks - Serviceability Limit States

Stress limitation L _{{‘

Crack width 7

Checks - Detailing

Detailing _é"

Advanced analysis

Response N-M-M L4 _{{‘

Stiffnesses L _{{‘

M-N-k diagram | &

Setting

Nonconformity tables

Explanation tables e

Result pictures e

Only critical extreme Ll
Unselsct Al Select Al

If the report check setting is launched by navigator command Report > Setting the setting
made in Checks > Settings is reflected in displayed dialog. Unmarked checks (not calculated
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checks) have unavailable print setting and are invisible for print — the print is not possible
because the checks weren’t calculated. For the checks that have been turned on for
calculation, it is possible to turn on/off the print of the current section.

If the report setting is launched by clicking button Setting in group Report, the setting to turn
on/off the print of check is available for all checks without respect whether the check was
activated to be calculated or not.

The edit box Report setting shows the name which is assigned to the current section (which
has been inserted at the Navigator). The Report setting name is not editable here. To edit the
Report setting name go to Report setting for the project — see 5.8 Ribbon group Report

14.1.1 Group Data

It adds tables of input data which can be inserted to Report for current section. The table of
load effects according to input described in Errore. L'origine riferimento non é stata
trovata. Errore. L'origine riferimento non é stata trovata. can be added. Automatically,
for compression members it adds the table with recalculated values of inner forces, biaxial
bending and stiffness.

14.1.2 Group checks

It adds results of calculated checks activated to current section. For each check it is possible
to change print setting (setting of tables and pictures) - see 14.1.4 Detailed protocol setting
for check captions

14.1.3 Group Setting
Turning on/off options in group setting shows/hides the items in the report.

Nonconformities tables — if the option is turned off then no nonconformity table is shown in
the report. In other case the tables are displayed if they haven’t been switched off in detailed
setting.

Explanation tables — if the option is turned off then no explanation table is shown in the
report. In other case the tables are displayed if they haven’t been switched off in detailed
setting.

Result pictures — if the option is turned off then no picture with graphical presentation of
results is shown in the report. In other case pictures are displayed if they haven’t been
switched off in detailed setting.

Only critical extreme — if the option is turned on for section with more loads extremes, the
result is printed only for loads extreme, which causes the maximal value of exploitation.
Otherwise results are printed for each loads extreme in section.
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14.1.4 Detailed report setting for check chapters

Output items of selected check to be printed in the protocol @

Tables
Monconformities table
Explanations table
Pictures
Picture Hame Print

Section N - Mres [&]

Section M - My [&]

Section N - Mz

Heorizontal section

Eccentricity at ULS
Height of pictures 350
Width of pictures 500

OK Cancel

Nonconformity table — turns on/off the print of nonconformity table into the report for edited
check.

Explanation table — turns on/off the print of table with explanation of symbols into report for
edited check.

Pictures — there are listed available graphical presentations of results for edited check. The
picture name and option to print or not is available.

Height and width of pictures — setting for picture size in pixels.
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14.2 Standard report

Click navigator command Report > Standard to create the standard report for the current
section. Standard report contains only tables with overall check results of selected check

types. The content of Standard report can be changed only by selection of performed check
types — see 13.1 Setting of Check execution of 1D members. To display detailed outputs of
all data and checks Detailed report has to be generated..

Main

1.1. Section S 2

Member @ M2
Reinforced Cross-Section @

RZ

180

40

Concrete - C303T
Relnfarcement : (3 5004)
4316, elevatan 352mm
2016, elevatkan 268mm
218, elevatian -ZE3mm
43 E, elevation -352mm
Stirrups

10 - Z00mm

10 - 200mm

10 - Z00mm

Cover:

Upper egge : 20mm

§ E == = | ower edge : 20mm
Othar edgeE - 30mm
2
T
g | e | e
450
Reinforced cross-section

1.1.1. Overall
Governing type of check Value Limit Check

[%] [%]
Detailing 43,75 100,00 oK
1.1.2. Capacity N-M-M
M Ed M Ed,y MEd,z Type Value Limit Check
[ kN ] [ kNmi ] [ kNm ] [%1 [%1]
0,00 30,00 0,00 HuMuMu 7,99 100,00 OK
1.1.3. Response N-M-M
N Ed,y M Ed,y MEd,z Extreme Extreme Extreme Value Limit Check
[ kN ] [ kHm ] [ kNm ] in fibre in bar in tendon [%] [%]
0,00 30,00 0,00 12 20007 8,93 100,00 QK
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14.3 Detailed report

Click navigator command Report > Detailed to create the detailed report for the current
section. The report includes tables with input data and results overview according to setting
described in chapter 13.1 Setting of Check execution of 1D members.

Main =4
2.1. Section S 2
Member @ M2 E|
Reinforced Cross-Section @ R 2

Concrate - C30037
Rentareement : {5 S004)

z
A
T

418, elevatian 352mm

i 2018, elevatian 268mm

g 2018, elgvatian -2eamm

421E, elevation -352mm

160

] Siirups

i il - 200mm

I 10 - 200mm

10 - 200mm

I Cover:

] _ Upper edge : 30mm
- == =g === Lgweredge: 20mm

]

I

I

]

|

I

L]

300
&40
|

Othar edgee - 30mm

14z | 1ex | ass

Reinforced cross-section

2.1.1. Load effects - internal forces

Load type Combination type Load N Vy vz T My Mz
Position [kH] [kN] [kN] [ kHNm ] [ kHm ] [ kNm ]
Total ULS Current 0,00 0,00 50,00 0,00 30,00 0,00
Tokal Frequent Current 0,00 0,00 0,00 0,00 0,00 0,00
Tokal Characteristic Current 0,00 0,00 0,00 0,00 0,00 0,00
Totkal Quasi permanent Current 0,00 0,00 0,00 0,00 0,00 0,00

2.1.2. Overall

Governing type of check Value Limit Check
[%1 [%1]
Detailing 43,75 100,00 OK
Type of check Value Limit Check
[%1 [%]
Capacity N-M-M 7,99 100,00 OK
Response N-M-M 8,93 100,00 oK
Shear 39,09 100,00 0K
Torsion 0,00 100,00 oK
Interaction 39,09 100,00 oK
Lateral Shear 0,00 100,00 oK
Stress Limitation 0,00 100,00 OK
Crack Width 0,00 100,00 0K
Deflection 0,00 100,00 oK
Detailing 43,75 100,00 OK
Nonconformity v

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com



User guide IDEA RCS 150

15 Code and calculation settings
Click button Code in ribbon group Setting to set the national code values and calculation
variables.

Code dependent variables are grouped according to chapters and articles (clauses) of the code.
Last group General contains settings of general (not code dependent) calculation values.

If national annex is enabled (using command Code in Project data dialog), values of national
annex can be changed or default value of EC code can be used.

To display tooltip with detailed information about code variable point mouse cursor on row
with code variable.
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Code and calculation settings @
Restore all values Restore NA values Save-set.up
Find:
Grouping:
Filtering [ ]
\ -
By member By check
Clause Name Value NAvalue  Code
Chapter 2 Number of items: 3 Y
Chapter 3 Number of items: 6 M

/| Chapter 5 Number of items: 6 ¥
Chapter 6 Number of items: 11 v
Chapter 7 Number of items: 11 A
7.1(2)  No resistance of concrete in tension [ | [ |

U 722 k1 0,60 - [ |

|
7.2(3) k2 0,45 - =
7.2(3) k3 0,80 - 0,00- =

7.2(5) k4 1,00 - 0,00 =
7.2(5) k5 0,75 - 0,00- o
7.3.1(5) w max 0 ] —_
7.3.1 (5) Decompression 25 mm -
Short-term 0,60 -
7.3.4(2) kt O |
Long-term 0,40 -
7.3.4(3) k3 3,40 - (=3
Factor dependent on the duration of the load
7.3.4(3) K4 Code: EC2-1-1 =
Equations: (7.9)

' Chapter 8 Number of items: 5 Y |
Chapter 9 Number of items: 24 M
Chapter 12 Number of items: 3 ¥
General Number of items: 7 ¥

0K Cancel

Restore all values — resets all values of code settings for EC and current national annex to
default code and annex values.

Restore NA values — resets values of current national annex to default annex values.
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Save setup — saves current code settings to file. Saved settings can be loaded into other
project clicking Code button in Project data dialog. To display Project data dialog click
Project data in ribbon group Settings.

Find — after entering a value in the text box, this function filters out those available code
variables that contain the entered value of the article number.

Grouping — turns on/off the grouping of code variables by chapter. When grouping is on, you
can collapse or expand individual chapters of code variables.

Filtering Filtering — turns on/off the filtering of code variables by chapter.
When filtering is on, you can choose filtering criteria By member

By member By check or By check.
Beam - All -

Expand all/Collapse all — when grouping is on, you can expand or collapse all the code
variable chapters.

Column Clause — numbers of particular code clauses are displayed it this column.
Column Name — names of code variables are displayed in this column.

Column Value — code variable values can be edited in this column. If there is checkbox at
code value, it can turn the value on/off to be taken into account or neglected in the check.
Values of code variables can be edited only if column Code is set to EC-EN.

Column Value NA — value of national annex can be edited in this column if national annex
value is available for particular code setting item. Values of annex variables can be edited
only if column Code is set to national annex

Column Code - flag in column indicates, which code is active for particular code setting
item. Click flag icon to switch between national annex and EC code.
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16 Application setting

16.1 Units setting

The units used by the application can be set by clicking button Units in ribbon group Settings
of the page Home. The setting of units is valid for the instance (current run of the software) of
the application. Settings are not automatically saved with the project.

I =

[T Units zetting E'@
Main Unit type Unit Precision Format
Material Length - Structure T 2% Dials
Results
Length - Cross section mm T 0 DS A
Angle : > 1y DS A
Farce R e OS5 A
Moment kMm = 25 DSA
Stress MPa = 29 Dica
Temperature K - 3 oS A
Tirne d v 15 DSsSA
Coefficient - - 2% ODS A
Relative Humidity o 0 DS A
Save Default Export Innipoirt Closs

Variables for which you can set the units are grouped into various categories that are
displayed in the column on the left of the dialog ‘main’, ‘material’ and ‘results’ .

The selected group is shown in a table of variable values for which user defined units are
displayed. For each variable in the column Unit one of the available units can be set.

For each value the number of displayed decimal places can be set in the column Decimals.
For each value the format of number can be set pushing a button in Format column:

D —displays number in standard decimal format (“-ddd.ddd...”). The precision
specifier indicates the desired number of decimal places.

S —displays number in scientific (exponential) format ("-d.ddd...E+ddd"). The
precision specifier indicates the desired number of decimal places.

A — automatically chooses to displays number either in decimal or in exponential
format according to length of resulting string. The precision specifier defines the maximum
number of significant digits that can appear in the result string

To use the current changed units in the next application run, you must save them by clicking
Save button.
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Save - click this button to save the current configuration of units to a file with user
settings. The saved setting of units are re-used next time you run the application.

Import - reads the units configuration from a file. To use the imported units in the next
application run, you must save them by clicking Save button.

Export - saves the current units settings to anfile.

Default - sets the current units as default units. These units are stored and distributed within
the application. To use default units in the next application run, you must save them by
clicking Save button.

16.2 Application global settings

To change colours, line thicknesses, text heights settings click button Application in ribbon
group Setting on panel Home.

16.2.1 Results display settings
Tab Results has option to set colour of drawn results.

rﬂI Application settings l = | [=] |_ih |
Cross-Section Drawing Reinforcement Crawing
Results Text Miscellaneous

Color of Stress and Strain in Concrete -'
Color of Stress and Strain in Reinforcernent Bar i
Color of Stress and Strain in Tendons i
Color for Yield Part of Concrete Diagram i
Color for Yield Part of Reinforcement Diagram i
Color for Interacticn Diagram Drawing i

Cloze
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16.2.2 Reinforcement display settings
Tab Reinforcement display has an option to set the colour of the drawn reinforcement.

- N
[TF| Application settings E@ﬂ

Results Text Miscellanecus
Cross-5ection Drawing Reinforcement Drawing

Reinforcement Bar Color
Stirmup Color

Pre-tensicned Tendon Color
Post-tensioned Tendon Color

Transverss Bar Color

ALILILIL

Closs

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com



User guide IDEA RCS 156

16.2.3 Cross-section display setting

Click tab Cross-Section display to open dialog to set the outline thickness and cross-section
colour.

i h
|TF Application settings E@g

Results Text Miscellaneous
Cross-Section Drawing Reinforcement Drawi

Cutline Thickness

|'2 pixels

Cross-5Section Color @

Cloze

16.2.4 Text height settings

Click tab Text to open dialog to set the text height used for the reinforced cross-section
pictures and the result drawings.

- B
|TF Application settings E@g

Cross-Section meiﬂ Reinforcement meiﬁ
Results Text Miscellaneous

Text Height in Result Presentation

4 mem

Text Height for Dimension Lines

4 mem

Text Height for Description of Cross-5ection

4 memn

of| Text size by cutput device

Closs
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16.2.5 Miscellaneous

(1f) Application Setting | = | E 2 |
Cross-Section Drawing Reinforcement Drawing
Results Text Miscellaneous
Language of user interface Czech v

[] Autchide the Unused Windows
Autosave
Time interval 1 min. File Extension  backup

Use default decimal separator
Current decimal separator

Load customer's logo

Close

LS i

Language of user interface — select required language in the list. Changes are applied after
restart of application

Autohide the Unused Windows — turns on/off automatic hiding the unused windows with
empty content (Info window, Data window). The change is taken into account after restarting
the application.

Autosave — turns on/off automatic saving of actual data in the defined time interval.
Automatic saving is only possible when a file extension is set in the textbox.

Use default decimal separator — if the checkbox is off, decimal separator can be set in list
Current decimal separator. Otherwise decimal separator specified in Regional settings is used.

Load customer’s logo — after clicking this button it is possible to select an image file (jpg,
gif) to be used on the top right corner of the report.

IDEA RS s.r.o. | South Moravian innovation center, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.idea-rs.cz, www.idea-rs.com



User guide IDEA RCS 158

17 Format of text files for import and export

17.1 File TXT

To export and import cross-section and reinforcement data, text files are used. A txt file can
be used to import the outline of cross-section, openings, longitudinal reinforcement, stirrups,
prestressing tendons and tendon ducts.

To import a cross-section shape, one vertex of outline is defined on each line in the text file.
Coordinates y and z are separated by a space. An example of the file for import of a rectangle
cross-section is:

-150 -250
150 -250
150 250

-150 250
-150 -250

To import an opening, one vertex of opening is defined at each line in the text file.
Coordinates y and z are separated by a space. An example of the file for import of a rectangle
hole:

-50 -50
50 -50
50 50

-50 50
-50 -50

To import a longitudinal reinforcement layout, one layer is defined at each line in the text file.
It is mandatory that the parameters must be defined in the following order: numbers of bars,
bar diameter, begin Y coordinate, end Y coordinate, begin Z coordinate, end Z coordinate.
An example of a file for the import of two bar layers is:

2 16 352 252 -352 252
2 16 -352 -252 352 -252

To import a stirrups layout there is one stirrup layout definition at each line in the text file. It
IS mandatory that the parameters must be defined in following order: stirrup diameter, the
distance between two adjacent stirrups, take into account the torsion check (0=no,1=yes), the
radius of mandrel (multiple of stirrup diameter). The example of the file for the import of one
stirrup is as follows:

103001 1.30
-365 265
-365 -265
365 -265
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365 265
-365 265

To import a tendons layer defined by coordinates of first and last tendon in layer, one layer is
defined at each line in the text file. It is mandatory that the parameters must be defined in the
following order: number of tendons in layer, number of strands in tendon, order of
prestressing, vertical slope of tendon, horizontal slope of tendon, begin Y, begin Z, end Y, end
Z, pre/post-tensioned (1=post-tensioned, O=pre-tensioned), duct diameter, duct material
(O=metal,1=plastic)

An example of a file for the import of one layer of tendons defined by coordinates:
2610.00.0-120-190120-1901330

To import a tendons layer defined at cross-section edge, one layer is defined at each line in
the text file. It is mandatory that the parameters must be defined in the following order:
number of tendons in layer, number of strands in tendon, 1, vertical slope of tendon,
horizontal slope of tendon, order of prestressing, number of edge, edge cover, left cover, right
cover, pre/post-tensioned (1=post-tensioned, 0=pre-tensioned), duct diameter, duct material
(O=metal,1=plastic)

An example of a file for the import of one layer of tendons at cross-section edge
2610.000113030301330

To import a ducts layer defined by coordinates of first and last duct in layer, one layer is
defined at each line in the text file. It is mandatory that the parameters must be defined in the
following order: number of ducts in layer, duct diameter, begin Y, begin Z, end Y, end Z, duct
material (O=metal,1=plastic)

An example of a file for the import of one layer of ducts defined by coordinates:
2 33-120-220 120 -220 0

To import a ducts layer defined at cross-section edge, one layer is defined at each line in the
text file. It is mandatory that the parameters must be defined in the following order: number of
ducts in layer, ducts diameter, number of edge, edge cover, left cover, right cover, duct
material (O=metal,1=plastic)

An example of a file for the import of one layer of ducts at cross-section edge
233143030300

17.2 File NAV

NAYV file includes XML tags for the defined groups of data. File in NAV format enables to
import the whole reinforced cross-section (outline, openings, longitudinal reinforcement,
stirrups, tendons and tendon ducts) at once. The following tags are used:

<ReinforcedCss> </ReinforcedCss> - begin and end tag for reinforced section. It can include
tags <Css>,<Bars>, <Stirrups>, <Tendons> and <TendonDucts>
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<Css> </Css> - begin and end tag for the definition of a cross-section shape. It
contains tags <Component> and <Opening>

<Component> </Component> - begin and end tag for the definition of one
cross-section component. The content includes lines with vertex coordinates for the
cross-section shape.

<Opening> </Opening> - begin and end tag for one opening in cross-section.
The content includes lines with vertex coordinates for the opening shape.

<Bars> </Bars> - begin and end tag for the definition of the longitudinal
reinforcement. The content includes lines with the same reinforcement bars description as
defined in the TXT file.

<Stirrups> </Stirrups> - begin and end tag for the definition of one stirrup. It
contains the tags <DataStirrup> and <GeometryStirrup>

<DatasStirrup> </DataStirrup> - it contains the lines with the same
general stirrup parameters as defined in the TXT file.

<GeometryStirrup></GeometryStirrup> - it contains the lines with
the same vertex coordinates as defined in the TXT file

<Tendons> </Tendons> - begin and end tag for definition of prestressing tendons. It
contains tags <TendonsInLine> and </TendonsOnCssEdge>.

<TendonslnLine></TendonsIinLine> - contains lines with the same tendons
defined by coordinates description as defined in the TXT file.

<TendonsOnCssEdge></ TendonsOnCssEdge > - contains lines with the
same tendons at cross-section edge description as defined in the TXT file.

<TendonDucts> </TendonDucts> - begin and end tag for definition of tendon ducts.
Contains tags <TendonDuctsInLine> a </TendonDuctsOnCssEdge>.

< TendonDuctsInLine ></ TendonDuctsInLine > - contains lines with the
same ducts defined by coordinates description as defined in the TXT file.

< TendonDuctsOnCssEdge ></ TendonDuctsOnCssEdge > - contains lines
with the same ducts at cross-section edge description as defined in the TXT file.

An example of a complete reinforced cross-section exported to .NAV file is as follows:

<ReinforcedCss>
